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With the prospect of rising sea levels and increasing storm intensities - frequencies for 
the future, for environmental management purposes, it is especially important in Louisiana to 
be able to assess and understand change in the low-lying coastal plain habitats as a product of 
storm forcing.  The study reported here focuses on a part of the coastal landscape that has 
received comparatively little scientific attention, coastal lakes.  A very large dataset consisting 
of high resolution geophysical data, sedimentological data, physical oceanographic process 
data, and numerical modeling products has been acquired in support of this investigation in 
Sister Lake located in the Lafourche delta marshlands.   
The high resolution geophysical data geologically characterize the lake bottom.  
Analysis of these data identifies storm-related impacts on the lake bottom.  Through 
radionuclide dating, sedimentological data identify events in the recently accumulated 
sedimentary record that are linked to Hurricane Katrina-Rita storm surges.  Physical process 
data collected in the field were used as important calibration for a numerical simulation of 
storm-related processes that affected the bottom of Sister Lake.   
Chapter 1 of this dissertation provides the geological framework for the study and the 
objectives of this research.  Chapter 2 utilizes the high resolution geophysical data (side-scan 
sonar swaths, CHIRP sonar subbottom profiles, and echo-sounder profiles) to provide detailed 
characterization of the geological boundary conditions associated with Sister Lake.  No other 
lake bottom in coastal Louisiana has been investigated with the density of high resolution 
geophysical data that were collected in support of the Sister Lake study.   
Both Hurricanes Katrina and Rita impacted the study after the first (pre-storms) 
geophysical survey, and a post-storms survey was conducted to assess the changes in the 
 iv 
Sister Lake bottom caused by these storms.  Chapter 3 develops and utilizes digital processing 
and change detection techniques to evaluate and quantify storm-induced impacts on the lake 
bottom.   
Chapter 4 further evaluates the accumulation or erosion of sediments on the lake 
bottom through analysis of physical sediment properties, event stratigraphy, and radionuclide 
dating of box-cores collected during the post-storms survey.  Sediment dynamics over the 
short storm period, as well as historical rates of sediment accumulation in Sister Lake are 
determined.  
In Chapter 5, the limited understanding of sediment dynamics in Louisiana‟s coastal 
lakes is further expanded through the study of hurricane-induced sediment transport processes 
in Sister Lake using coupled hydrodynamic models Mike 21 and Mike 3.  Areas of storm 
induced accretion and erosion predicted by the numerical model under Hurricane Rita forcing 
conditions are corroborated with the box-core analysis results (Chapter 4), providing an initial 
understanding of how the morphology of a Louisiana coastal lake responds to major hurricane 
forcing. 
The final chapter summarizes the geological characterization of Sister Lake, and the 
quantification and characterization from geophysical, sedimentary, and modeling results of 
hurricane impacts on the coastal lake bottom. 
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Tropical cyclone impacts on wetland, terrestrial, and shelf systems have been 
previously studied and reasonably delineated, but little is known about the response of coastal 
lakes to storm events.  For the first time, tropical cyclone impacts on a shallow coastal lake in 
the Louisiana coastal plain have been studied using direct lines of evidence and numerical 
modeling.   
Using side-scan sonar, CHIRP subbottom and echo sounder bathymetric profiles, the 
lake bottom and shallow subsurface of Sister Lake was imaged pre- and post-Hurricanes 
Katrina and Rita to provide a geologic framework for assessing the effects of these storms.  
Box cores were collected to provide site-specific “ground truth” data to further evaluate the 
accretion or erosion of sediment over the short storm period between synoptic geophysical 
surveys.  Coupled hydrodynamic models MIKE 21 and MIKE 3 were used to hindcast 
Hurricane Rita conditions, and clarified sediment transport and deposition patterns in the 
geologically complex Sister Lake region.     
X-ray radiographs of box cores showed clear increments of recent event sedimentation 
(1 - 10 cm in thickness), corroborated with radionuclide dating as being products of the storm 
period.  High percentages of approximately 40% fine sand in the storm layer and its thickness 
relative to an average long-term sedimentation rate of 2.0 mm/yr suggest that storm-related 
deposition is a large factor in Sister Lake sedimentation.       
Modeling results from Hurricane Rita forcing conditions hindcast maximum water 
elevations of approximately 1 m and wave heights of 1 m in Sister Lake.  Bed shear stresses 
across almost the entire model domain prior to Hurricane Rita‟s landfall were above the critical 
value causing erosion of fine bottom sediments, and quickly decreased in the western portion 
 xvi 
during Rita‟s landfall, indicating significant deposition in this western portion of the lake.  The 
ideal event sedimentation unit that would result from the storm conditions hindcast from the 
numerical model was corroborated with stratigraphy identified in box cores; units with an 
erosional base overlain by recently deposited silty material topped by clays.  This study 
provides a framework and fundamental understanding of lake bottom characteristics and 
impacts of storm-related physical processes on erosion and deposition. 
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CHAPTER 1 INTRODUCTION 
1.1 Geologic Framework 
One of Louisiana‟s many coastal lakes, Sister Lake (also named Caillou Lake) in the 
southern Lafourche marshlands, is the site of research reported on in this dissertation.  This 
lake is part of a landscape of coastal environments that started evolving with deposition of the 
first Mississippi River delta complex between 7000-8000 years ago when the rate of sea-level 
rise slowed dramatically following the latest Pleistocene glacial maximum.  At this time, all 
the worlds‟ great rivers started building deltas into the marine environment and thereby 
causing a seaward advance of Holocene shorelines (Stanley and Warne, 1994).  Presently, the 
long-term sustainability of the world‟s deltas is at risk due to projected acceleration in sea-
level rise and changes in hurricane intensity and frequency (Webster et al., 2005; Hoyos et al., 
2006; Bindoff et al., 2007).  Subsidence is a problem in many deltas, where rapidly deposited 
sediments compact and dewater causing subsidence and adding to relative sea level rise.  
Many of the world‟s deltas are also population centers and great natural resources; these 
deltas are additionally affected by increased subsidence from large-scale engineering projects 
and resource extraction (Syvitski, 2008).   
In the Mississippi River case, delta-building and coastal plain construction took place 
in six episodes of delta building that resulted in six distinct delta complexes, the latest of 
which is represented by the embryonic Atchafalaya-Wax Lake delta complex.  Before recent 
artificial levee construction, channel avulsions created a new course for the Mississippi River 
every 1000-1500 years.  Each time this happened a new delta complex was initiated and the 
older abandoned deltas slowly deteriorated and experienced land loss by the combined 
processes of subsidence and sea level rise (Roberts, 1997).  Penland et al. (1988) illustrated 
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that through time an abandoned delta complex would be eroded along its seaward perimeter 
and the coarsest sediments concentrated into beaches and spits, then barrier islands separated 
from the eroding delta, and finally submerged shoals.  
Today‟s Terrebonne, Lafourche, and St. Bernard marshlands represent the surfaces of 
once active delta complexes that are in various stages of deterioration resulting in land loss.  
Shallow lakes like Sister Lake (Caillou Lake) develop within the coastal plain when marshes 
on abandoned deltas subside and give way to open water.  Local processes of erosion in 
addition to subsidence result in the expansion and merging of open water areas within the 
marshlands resulting in lakes that enlarge with time (Day et al., 2000). 
During the 20
th
 century, Louisiana lost approximately 5000 square kilometers of 
coastal land, and currently accounts for approximately 90 percent of the total coastal marsh 
loss in the United State.  Coastal wetland loss rates in Louisiana are projected by Barras, et al. 
(2003) at 26.7 km
2
 per year.  Blum and Roberts (2009) determined that in the absence of 
sediment input, an additional 10,000-13,500 km
2
 of coastal Louisiana land will drown by 
2100 due to subsidence and a sea level rise rate that has tripled since the coastal plain was 
constructed. 
Land loss is linked to changes in both geologic and hydrologic conditions of 
Louisiana‟s deltaic plain (Gagliano and Meyer-Arendt, 1981; Coleman and Roberts, 1989; 
Kuecher et al., 2001; Morton et al., 2002; Roberts et al., 2008).  A wide variety of processes 
contribute to land loss, as summarized by Coleman and Roberts (1989) including: (a) 
consolidation of Holocene deltaic deposits, (b) sea level rise, (c) human intervention into the 
sediment supply (dams and levees), (d) other human impacts (e.g. canal dredging/spoil ridges 
that modify natural drainage), (e) fluid withdrawal (oil and gas), (f) catastrophic factors such 
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as hurricanes, and (g) biological impacts (marsh degradation by animals such as nutria and 
muskrats).  Another process that is receiving increased scientific attention is faulting (Kuecher 
et al., 2001; Gagliano et al., 2003; Roberts et al., 2008).  Temporal and spatial scales of 
natural processes have been altered by increased population and increased land-water 
utilization, as well as subsurface resource extraction (Coleman and Roberts, 1989; Morton et 
al., 2006). 
Coastal deltaic environments are valuable to Louisiana and the nation for their 
fisheries and other natural resources.  Impacts on communities, fisheries, oil and gas 
infrastructure, wildlife, and the general environment are considerable with increasing land 
loss.  Due to the importance of Louisiana‟s deltaic environments both to Louisiana and the 
nation, increased efforts have been undertaken to better understand the natural and 
anthropogenic factors affecting the coastal plain resulting in land loss, and how to offset these 
processes.  Understudied and poorly understood parts of the coastal landscape are Louisiana‟s 
coastal lakes and bays. 
1.2 Limited Understanding of Coastal Lakes 
During the prolonged period of delta deterioration which is the final stage of the delta 
cycle, shallow coastal lakes form on the subsiding marshland surfaces of these once active 
delta complexes.  The lakes, like the rest of the coastal landscape, are in a constant state of 
change as the deltaic landscape subsides and is progressively impacted by marine processes.  
Compared to other and more easily accessible coastal plain environments, coastal lakes and 
bays are grossly understudied.  Fundamental knowledge about these environments such as the 
distribution of sediment types and benthic habitats is missing from all but a very few of these 
aquatic settings.  Further, the ways lakes and bay bottoms are impacted by major tropical 
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cyclones are virtually unknown.  With improved high resolution acoustic imaging technology 
and highly accurate GPS navigation shallow water bottoms can be mapped with great 
accuracy.  Now, acoustic maps of an entire lake bottom can be generated and used for habitat 
mapping and the basis for various types of lake bottom sampling.  In addition, shallow 
subbottom acoustic profiling can provide data on stratigraphy of the shallow subsurface and 
structure of lake bottoms that is often useful for interpreting sediment as well as habitat data.  
Because of the incredible value of Louisiana‟s shallow water lakes and bays as habitats and 
nursery grounds for commercial fisheries products alone, it is important to better understand 
these shallow water environments and how they may be impacted by major physical process 
events like tropical cyclones.  It is the goal of this study to utilize high resolution acoustic data 
of the Sister Lake bottom and shallow subsurface along with radionuclide dating of sediment 
cores and numerical modeling to assess the collective impacts of Hurricanes Katrina and Rita 
on water bottom of this important coastal plain environment. 
Coastal Louisiana experiences some of the highest subsidence rates worldwide, 
making the Mississippi Delta one of the first areas to experience the effects of global sea-level 
rise.  Climate change and related changes in weather patterns and potential for up to 50% 
increased vulnerability to flooding of delta surface areas in the twenty-first century (Syvitski 
et al., 2009) add to the complexities of coastal management through the necessity of project 
modification to accomplish the original project intent (Galloway et al., 2009).  Various federal 
and state restoration and protection plans have been proposed for coastal Louisiana (U.S. 
Army Corps of Engineers, 2004; Coastal Protection and Restoration Authority, 2006).  
Understanding the response of coastal lakes, which are among the most productive coastal 
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environments, to storms is a crucial component for effective coastal management in 
Louisiana, and also important in other deteriorating deltaic systems worldwide. 
1.3 Sister Lake Study Area 
The study area is Sister Lake, a shallow coastal lake with two tidal channels 
connecting it to the Gulf of Mexico.  A northern channel connects Sister Lake to Lake 
Mechant and to Bayou Dularge.  Sister Lake is located in the deteriorating Lafourche delta, 
which was an active prograding delta system 500-2500 years ago (Blum and Roberts, 2009).  
A state oyster seed ground, Sister Lake is the site of multiple cultch plants and natural oyster 
reefs.  Also, the lake experiences mixing and resuspension of bottom sediments from oyster 
dredging and shrimp trawling (Dellapenna et al., 2006) 
 

















































1.3.1 Hurricanes Katrina and Rita 
Hurricanes Katrina and Rita impacted the Sister Lake study area in 2005 (Figure 1.2).  
Both hurricanes Katrina and Rita reached Category 5 intensity on the Saffir-Simpson 
Hurricane Scale over the central Gulf of Mexico.  Katrina was an exceptionally large 
hurricane, with tropical cyclone-force winds extending to around 370 km from its center on 
August 28 2005.  Katrina passed within 129 km east of Sister Lake, and made landfall near 
Buras, Louisiana, on August 29 2005 as a strong Category 3, and then continued northward 
making final landfall at the Louisiana/Mississippi border (Knabb et al., 2005).  Rita was an 
intense hurricane, recording the fourth-lowest central pressure on record in the Atlantic.  Rita 
passed within 233 km west of Sister Lake, and produced significant storm surge in 
southwestern Louisiana.  Rita weakened to a Category 3 before making landfall near the 
Texas/Louisiana border on September 24 2005 (Knabb et al., 2006).  A pre-storms data 
collection survey was undertaken in Sister Lake in May 2005.  A post-storms survey was 
undertaken in October 2005 to assess the impact of Hurricanes Katrina and Rita on the Sister 
Lake study area.   
 
Figure 1.2.  Locations of Hurricanes Katrina and Rita with Respect to Sister Lake.  
Hurricane Katrina passed 130 kilometers east of Sister Lake and Hurricane Rita passed 
230 kilometers west of Sister Lake. 
Hurricane Rita Hurricane Katrina
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1.4 Rationale and Approach 
This study focuses on the main research question:  How to geologically characterize a 
lake bottom and assess, quantify, and model impacts of storms on the lake bottom?  This 
knowledge is useful for assessing natural and manmade oyster areas, habitat mapping, and 
other characteristics of the shallow subsurface that may affect the acoustic nature of the lake 
bottom.  This analysis also provides, for the first time, a comprehensive dataset from which 
the response of a lake bottom to hurricane forcing can be evaluated.       
The research question was answered by: 1) developing the bathymetric configuration 
of the lake using echo-sounder profile data; 2) investigating the variability of reflectance 
patterns using high-resolution side-scan sonar; 3) analyzing the relationship of subsurface 
geology to surface reflectance and oyster habitat (natural and cultch); 4) interpreting and 
mapping faults and relict channels in Sister Lake as potential sources of local subsidence 
(sediment accumulation); and 5) evaluating the importance of faulting in the vertical 
displacement of lake sediments, indicating recent fault movement; 6) a post-storms acoustic 
resurveying of Sister Lake; 7) utilizing classification and change detection techniques to 
compare pre-storm and post-storm high resolution acoustic datasets to assess and quantify the 
effects of hurricanes Katrina and Rita on deposition and erosion in Sister Lake; 9) collection 
of post-storms geophysical data and box cores; 10) analyzing sediment accumulation rates 
and recent deposition using radionuclide analysis; 11) relating the stratigraphy of the event 
layers in X-ray radiographs and grain size data to radionuclide chemistry of the box cores; 12) 
winter storm field data collection; 13) calibration and skill assessment of the hydrodynamic 
models with winter storm period data; and 14) hindcasting Hurricane Rita storm conditions 
and estimation of related sediment transport in Sister Lake. 
 8 
This study provides valuable information about the evolution of the lakes in general, 
calibration of the lake bottom characteristics to acoustic data, and a first comprehensive 
evaluation of how coastal Louisiana lakes respond to major hurricane events. 
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CHAPTER 2 HIGH RESOLUTION CHARACTERIZATION OF SISTER LAKE’S 
BOTTOM AND SHALLOW SUBSURFACE GEOLOGY 
2.1 Introduction 
Since the availability of high resolution seismic techniques in the 1960‟s and side-scan 
sonar in the 1970‟s, the collective knowledge of marine environments has increased 
exponentially.  However, acoustic data collection has been minimal in shallow estuarine 
environments due to the difficult working conditions in water depths less than 2 m.  
Louisiana‟s coastal lakes for example, have been grossly understudied using geophysical data 
collection systems with high resolution capabilities, as compared to other marine 
environments.   
The vessel requirements for shallow water data acquisition have were overcome in this 
study by utilizing a fiberglass Lafitte skiff modified for shallow water research.  With this 
research vessel, bathymetric data and acoustic images generated by side-scan sonar were 
collected in Louisiana‟s shallow lakes for geological mapping, sediment and marine habitat 
characterization, and hazards detection.  Detailed bathymetric data for Louisiana‟s coastal 
zone was essential for developing a quantitative understanding of physical processes such as 
circulation patterns and sediment accumulation patterns, and as boundary conditions for 
numerical hydrodynamic models often used to predict bay-lake physical process dynamics.  
Currently available coastal bathymetry data are sparse and often outdated, and therefore 
largely inadequate for an up to date understanding of coastal lake dynamics important for 
coastal management decisions. 
High frequency subbottom CHIRP data can now also be collected to provide detailed 
acoustic profiles of the shallow subsurface, used for interpretation of sedimentation and 
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erosion over time, and subsurface feature mapping (Roberts et al., 1999; Roberts et al., 2000; 
Roberts et al., 2008).  Numerous arcuate growth faults underlie Louisiana‟s coastal plain  
(Murray, 1961), and fault movement has been suggested as a significant component of 
subsidence and land loss in the Mississippi River Delta Plain (Lopez et al., 1997; Kuecher et 
al., 2001; Gagliano et al., 2003; Dokka, 2006; Dokka et al., 2006).  Formation of shallow 
coastal lakes and bays in Louisiana is not completely understood, although variations in 
localized compaction and subsidence, in some instances linked to fault activity, likely 
contribute to lake and bay formation (Coleman, 1996; Gagliano et al., 2003).  The dense 
coverage of high resolution subbottom data in Sister Lake provides comprehensive imaging to 
evaluate whether the near-surface stratigraphy was modified in a way that reflects fault 
displacement potentially contributing to the coastal land loss problem.  
New shallow-water data acquisition technologies allow high resolution bathymetric 
data collection simultaneously with CHIRP and side-scan sonar data.  These combined 
geophysical datasets provide a framework for understanding the sedimentological and to some 
extent the biological dynamics of Louisiana‟s shallow water environments, critical for making 
informed management decisions.        
2.2 Objectives 
This chapter focuses on data collection and analysis procedures for geophysical data to 
determine lake bottom morphology and develop a geologic framework for understanding 
sedimentological dynamics of the coastal lake environment.  Standardized analysis and 
calibration methods for acoustic data are developed.     
Objectives of this portion of the study are to: 1) developing the bathymetric 
configuration of the lake bottom using echo-sounder profile data; 2) investigate the variability 
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of lake bottom reflectance patterns using high-resolution side-scan sonar; 3) analyze the 
relationship of subsurface geology to surface reflectance and oyster habitat (natural and 
cultch); 4) interpret and map faults and relict channels in Sister Lake as potential sources of 
local subsidence (sediment accumulation); and 5) evaluate the importance of faulting in the 
vertical displacement of lake sediments, indicating recent fault movement. 
2.3 Methods 
A high resolution acoustic data collection survey was conducted in May 2005.  Side-
scan sonar data were collected simultaneously with CHIRP sonar subbottom profiles and echo 
sounder bathymetric data using specialized procedures for ultra-shallow water conditions.  
Shallow water depths preclude towing subbottom profiler and side-scan fish beneath the zone 
of prop turbulence.   Therefore, the full spectrum subbottom profiler was deployed just below 
the waterline on the port around mid-vessel position.  On the starboard side of the vessel, the 
echo sounder transducer was deployed on a fixed mount at a mid-vessel position to minimize 
pitch and roll. The side-scan fish was deployed on a bowsprit 1.5 m ahead of the vessel 
(Figure 2.1).  This configuration mitigates vessel related noise in the acoustic data (Roberts et 
al., 1999; Roberts et al., 2000).   
2.3.1 Geopositioning 
Geographical coordinates were recorded simultaneously with all geophysical data 
collected, which is essential for integration of the different data sets.  Navigation data were 
acquired via a C&C Technologies GPS receiver system utilizing SatLoc3 differential GPS 
with sub-meter accuracy.  The navigational data were delivered in real-time and these data 
were incorporated in the header information for echo sounder, side-scan sonar, and CHIRP 
digital data sets.  The GPS-location data were sent to the data acquisition systems at a rate of 
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one location fix point per second.  Navigational control was maintained on an IBM 
compatible PC running ChartView Pro and ArcGIS software.  A navigational chart with the 
plot of the survey plan was displayed by ChartView Pro along with the vessel‟s position, 
orientation, course, and speed. 
 
Figure 2.1.  Shallow water research vessel and associated instrument configuration.  The 
side-scan sonar was mounted on the bow and the CHIRP sonar and echo sounder were 
mounted mid-ship on the port and starboard sides of the vessel.   
2.3.2 Bathymetry  
Bathymetric data were acquired using an Odom Hydrotrac model HT 97001 single 
beam echosounder.  The bathymetric data were filtered for outliers, and corrected both for 
location in relation to the GPS receiver (vertical offset of 0.3 m, and location corrected with 
collected heading/bearing information using the haversine formula), and for tidal variation 
(MATLAB code in Appendix A).  Hourly hydrological data collected at the United States 
Geological Survey (USGS) station in northern Sister Lake were downloaded from USGS 






level fluctuations during the data collection periods ranged from 0.03 m below to 0.64 m 
above National Geodetic Vertical Datum (NGVD) 1929.  Offsets for tide were matched to 
bathymetric soundings based on concurrent date and time.  Tidal correction was applied to 
each bathymetric data point, creating a bathymetric dataset referenced to NGVD 1929 
(Appendix B).  
Location and tide corrected bathymetric data were gridded into a surface.  Summary 
statistics were computed to ensure normality of the data for gridding and contouring of the 
surface.  Data were much sparser in the across track direction than along track.  Therefore, the 
Ordinary Kriging method was used for creating a bathymetric surface, since it takes spatial 
correlation into account.    
2.3.3 Side-Scan Sonar System  
Side-scan sonar efficiently maps the water bottom, producing an acoustic image of the 
bottom‟s features and textures.  Side-scan data show reflection amplitudes from acoustic 
energy output by the side-scan fish that is reflected from the seafloor.  Differences in bottom 
types can be distinguished from reflection amplitude signatures (Atallah and Probert Smith, 
2004; Rooper and Zimmermann, 2007).  Reflectance strength in the side-scan data provide 
information about the hardness of the bottom, as well as local bottom roughness.  Regions of 
different reflection amplitudes are readily identified on the side-scan mosaic and their shapes 
may convey important information for feature identification.  With ground truth calibration, 
discrimination and identification of different bottom sediments such as reef versus clay, is 
easily determined from amplitude of reflectivity differences (Allen et al., 2005).  Side-scan 
data were acquired simultaneously on port and starboard channels with a Klein model 
2260NV digital dual frequency (100 kHz/500 kHz) tow fish and a high fidelity, low loss 
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armored single conductor coaxial tow cable.  Isis software was used for data acquisition and 
processing (Version 6.9.29.0, Triton Elics International Inc.).  Slant, layback, and boat speed 
corrections were made with data collected during side-scan data acquisition.  The line spacing 
between side-scan swaths was approximately 75 m with a swath width of 75 m, which is at 
the maximum side-scan range that produces reliable data because of the small grazing angle 
in shallow water.  Two georefereced TIFF image mosaics (100 kHz and 500 kHz) were 
created from the individual side-scan lines, with 0.2 m resolution in both latitude and 
longitude for both the 100 kHz and 500 kHz mosaics.  Side-scan data acquisition, processing, 
and subsequent image mosaicking were performed using ISIS software and ERDAS Imagine 
software.  The survey contained approximately 300 individual side-scan lines, with nearly 
100% coverage of the Sister Lake.  Using a long pole to “feel” the lake bottom, the bottom in 
certain areas was assessed in order to ground truth the side-scan mosaic. 
2.3.4 High Frequency CHIRP 
In addition to side-scan sonar data covering the entire bottom of Sister Lake, high 
resolution subbottom data were collected for each survey line.  The high resolution subbottom 
profiles were collected simultaneously with echo-sounder profiles and high quality GPS 
navigation data.  The high frequency CHIRP images of the shallow subsurface are generally 
without “multiples” associated with higher powered and lower frequency boomer and sparker 
seismic sources, making it an ideal tool for imaging the shallow subsurface in Sister Lake.  
Different sediment types reflect the CHIRP‟s acoustic signal with different strengths, 
recorded as surface amplitude or reflectivity changes along the lake bottom reflector.  
Subbottom data are useful for: 1) discrimination of shallow subsurface stratigraphy, different 
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sediment types, and geologic structure; and 2) improving the interpretation of geological 
controls of surface reflectance (side-scan sonar) data. 
The May 2005 survey was conducted using an EdgeTech SB424 towfish.  This high 
frequency (4-24 kHz) CHIRP sonar towfish produces excellent resolution of the shallow 
subsurface (better than 10 cm bed resolution), but is a low power system with limited 
penetration depth in Sister Lake‟s sediments of 6-10 m.  The CHIRP system is augmented 
with a CODA DA50 portable computer-based seismic data acquisition system.  The system is 
equipped with a network interface, an analog acquisition card, and internal hard drive, and a 
DVD-RAM storage drive.  The CODA Geosurvey Windows Office Replay software was used 
as a digital data acquisition system and for displaying the data in real-time during the 
acquisition phase. 
All profiler data were converted to industry-standard SEG-Y format for geophysical 
data storage.  Subbottom data were processed and analyzed using Seismic Micro-Technology 
Inc. KINGDOM Suite software, a 3-dimensional seismic processing and interpretation 
package.  Horizons were created and interpreted for the entire dataset.  Features in the CHIRP 
dataset were interpreted and mapped across survey lines.   
2.4 Results 
2.4.1 Lake Bottom Morphology 
Sister Lake is a shallow coastal lake, ranging in depth from 0.82 m to 8.85 m.  
Summary statistics indicate a mean depth for the lake of 1.54 m, with depth values distributed 
normally, and a slight skew toward shallower water depths less than -2.0 m (Figure 2.3).  
Sister Lake covers an 8.8 km
2 
area, and its morphology includes a shallow main basin with 
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Figure 2.2.  Map of Sister Lake study area showing locations of survey vessel navigation 
lines for collection of high-resolution seismic, side-scan sonar, and bathymetry data.  
little vertical bathymetric relief, and three channels (Figure 2.4).  The small vertical relief 
features in the main basin are mostly correlated to oyster reefs and shoals formed from 
erosion of recently exposed land areas.  There are two main sinuous tidal channels connecting 
the southern part of Sister Lake to Caillou Bay, which is open to the Gulf of Mexico.  The 


































northern end, expanding to an approximate width of 900 m at the southern end.  The tidal 
channel to the south-southeast is slightly longer, approximately 6000 m, with an approximate 
width of 400 m at the northern end, and an 800 m width at the connection to Caillou Bay.  
Bathymetric data were collected at the northern edge of the western channel, but were not 
collected through the lengths of the channels during this study.  Therefore, lower resolution 
bathymetry NOAA data were used in this study for depths in the channels.  The western 
channel is the deeper of the two channels, ranging in depth from 2.7 m to 12.9 m.  The eastern 
channel ranges in depth from 0.6 m to 8 m.  The deeper western tidal channel is used as the 
shipping channel. 
A relatively straight channel in the northwest of the lake connects Sister Lake to Lake 
Mechant in the north and the Bayou du Large canal (Figure 2.2).  The length of this northern 
channel is approximately 730 m, with a width of 260 m.  The NOAA data show a maximum 
depth of 5.2 m in the northern channel.  The main channel in Sister Lake, which is used for 
navigation, extends from the northern channel to the main southwestern tidal channel.  
Maximum depths of over 8.8 m are found in this channel.  
 




















2.4.2 Lake Bottom Acoustic Imagery 
The ground truth poling results corroborate the high reflectance (darker) areas as hard 
reflectors such as shells or hard firm mud, and the low reflectance regions (lighter) being soft 
mud-rich areas (Figure 2.5).  The side-scan sonar mosaic vividly reproduced the linear hard 
bottom cultch areas and irregular-to-rounded patterns for natural oyster reefs within Sister 
Lake as well as relatively broad soft bottom areas free of significant shell material.  Zones of 
high reflectance are delineated with yellow outlines, and identified as natural hard bottom 
areas, historic cultch, and channels on Figure 2.6.  The total area of hard bottom in Sister Lake 
is 2279 acres.   
Evidence of a relict channel is seen in the morphology of the southwestern portion of 
the side-scan mosaic (Figure 2.5).  Furthermore, close inspection of both the hard bottom and 
soft bottom areas reveals numerous drag marks from oyster harvesting, shrimping, and 
perhaps prop scarring (Figure 2.7).  The prop scars are created from boats transiting the 
shallow bottom, and the dredge marks from shrimp trawls and oyster boats dredging the 
bottom to collect oysters.  Greene (2007) found that in Little Lake, LA, sediments with a high 
clay content showed higher evidence and frequency of bottom scars than sandy sediments.  
Sister Lake is a seed ground for the state of Louisiana, and oyster harvesting is intense. 
2.4.1 Interpretation of Lake Bottom Features 
The subbottom CHIRP data provided excellent imaging; penetration to 8 m was 
common with reflector strength sufficient to interpret structure at that depth.  Surface 
reflectivity varied considerably throughout the lake from nearly acoustically transparent muds 
to highly reflective hard bottom areas associated with natural oyster reefs and cultch plants 
from the state‟s oyster seed ground program.   
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Figure 2.4.  Bathymetric contours for Sister Lake referenced to National Geodetic 











































Figure 2.5.  Side-scan mosaic overlain with ground truth poling results.  Darker areas on the side-scan mosaic correspond 
to hard reef and firm mud with scattered shell areas.  Lighter areas on the side-scan mosaic correspond to soft mud areas.     
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Figure 2.6.  Side-scan sonar mosaic with different hard bottom including natural hard 
bottom, historical cultch, channel, and undefined areas delineated with yellow polygons.  
A linear feature on the western side of the side-scan mosaic and a relict channel in the 


































































Figure 2.7.  Side-scan mosaic showing side-scan track line artificats and drag marks on 
lake bottom. 
There are many examples in Sister Lake where the surface acoustic data are closely 
linked to subsurface features (Figure 2.8).  Subsurface features may control surface 
morphology and reflectivity, and therefore subsurface data are needed for lake bottom 
reflectivity interpretations.  The hard channel surfaces and highly reflective oyster areas in the 
CHIRP data correspond to hard reflections in the side-scan (Figure 2.8 A and B).  Natural 
hard bottom areas also correspond to regions of high reflectance in the side-scan, and contain 
evidence of past and present oyster habitat (Figure 2.8 C-E).  The subsurface reflectors of the 
profile illustrated in Figure 2.8 E are terminated by the lake bottom.  It is probable that the 









high amplitude reflectors are composed of relatively coarse sediment and formed the “hard” 
bottom substrate for colonization of oysters and eventual development of oyster reefs.  
Organic sediments concentrated in the shallow subsurface frequently contain bubble phase 
gas and therefore prevent the penetration of acoustic energy into the deeper subsurface, since 
bubbles of gas in this organic-rich sediment scatter acoustic energy (Figure 2.8 F).  
Subsurface stratigraphy was not clearly imaged in the eastern part of the lake, likely due to 
organics eroded from the expanding lake margin.  Areas of the lake bottom and shallow 
subsurface that exhibit acoustic “wipe-out” zones correspond to softer reflection areas in the 
side-scan mosaic.  These areas may represent remnants of marsh or concentrations of organic 
matter derived from marsh erosion.  Hard reflections from oyster reefs shown on the side-scan 
mosaic often correspond to vertical relief on the CHIRP profiles and may also result in 
acoustic “wipe-out” zones because of their efficient reflection of acoustic energy (Figure 2.8 
B).        
Several seismic profiles exhibit clearly defined offset faulting patterns.  Line A-A′ 
shows a second reflector that buckles and offsets, continuing at a displacement of 0.2 m 
toward A′ (Figure 2.9 A).  The abrupt displacement of 0.15 m in Line B-B‟ reflector depth 
below the sediment-water interface, in the middle of the line, is suggestive of faulting (Figure 
2.9 B).  This profile clearly displays an offset in stratigraphy and down-to-the-south 
displacement consistent with deep-cutting growth faults known to be oriented roughly east-
west across the coastal plain (Fisk, 1944; Murray, 1961; Saucier, 1994).   
Fairways of undulating patterns in shallow subsurface stratigraphy were also imagined 
in the CHIRP data, and are interpreted as expressions of faulting in the very recent and 
uncompacted sediments of Sister Lake.  Line C-C′ images a very distinct sag feature in the 
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middle of the line (Figure 2.9 C).  As might be expected because of active oyster harvesting 
on the modern lake bottom, the surface reflector did not show these same undulating patterns.   
The subbottom profiles show several distinct patterns of buried channel deposits.  Line 
D-D′ in the southeastern portion of the lake illustrates a buried relict channel, probably 
formed by tidal flow through a separated marsh area as Sister Lake evolved (Figure 2.9 D).  
Line E-E′ in the eastern central portion of the lake illustrates the buried edge of an incised 
channel and oyster reefs with considerable relief above the surrounding lake bottom (Figure 
2.9 E).  An indication of a submerged natural levee borders the incised channel.  Oyster reefs 
are often found on natural levees, since they prefer the firmer substrate of this environment 
(Coleman and Gagliano, 1964).    
2.4.1 Mapping of Faults, Channels, and Marsh Surfaces 
Offset faults, undulating reflectors, relict channels, and marsh features identified in the 
CHIRP data were mapped across survey lines to aid in interpretation of fault-related 
signatures.  Offset faulting patterns were mapped at most over two CHIRP survey lines 
(Figure 2.10).  One prominent undulating reflector pattern (Figure 2.9 Line C – C′) was found 
to trend 5000 m northeast to southwest in the western portion of the lake, with undulation 
features from 400 to 1000 m in width (Figure 2.10, fault 1).  This undulating feature is 
interpreted to be the surface expression of fault activity.  This “rumpling” of the highly plastic 
near surface stratigraphy has been associated with surface faulting activity in the Louisiana 
delta plain (Roberts et al., 2008).  The mapped time difference between the surface and 
second reflector shows prominent time differences spatially related to fault activity. However  
the fairway of undulating subsurface reflectors that comprises the NE-SW trending fault 






Figure 2.8. High resolution subbottom profiles of key lake bottom features.  (A) Channel with irregular erosional bottom 
with oyster shells, (B) Historical cultch oyster shells scattered over the bottom with local low relief build-ups, (C) Natural 
hard bottom composed of scattered shell (mostly oyster shells), (D) Natural hard bottom composed of low-relief oyster reefs, 
(E) Natural oyster reefs with considerable relief above the surrounding lake bottom, and (F) Marsh interpreted for a 




































































Figure 2.9.  Location of representative fault and channel features in Sister Lake.  (A) Offset fault with vertical displacement 
of 0.2 m, (B) Offset fault with vertical displacement of 0.15 m, (C) Undulating reflector pattern, (D) Buried incised channel 
feature, (E)  Relict channel and vertical relief of an oyster reef on the natural levee of the relict channel, (F) Relict channel 
with surrounding undulating reflector pattern.  Profiles A-C and F were collected with CHIRP model 424, and profiles D 
and E were collected with CHIRP model 512i (discussed in Chapter 3).   
F’F
Displacement = 0.2 m
Displacement = 0.15 m
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Three buried relict channels were imaged in the CHIRP data (Figure 2.10 Chan 1-3), 
and their general trends and shapes closely resemble each other.  Fault 1, located between 
channels 2 and 3 very closely resembles the trends and shapes of these relict channels.  This 
shape congruence indicates that these two features are related, and that sags created by 
faulting may have provided the pathway for channel development.  There is further indication 
that the fault features and channels are related from the undulating patterns seen surrounding 
and underneath the relict channels.  The channel imaged in Figure 2.9 line D-D′ shows an 
undulating pattern underneath the incised channel, and channel 3 shows a clear undulating 
pattern on both sides of the relict channel, with the characteristic mid sag feature apparent at 
the edge of the channel (Figure 2.9 Line F- F′).   
2.5 Summary 
Detailed bathymetry data of Sister Lake indicate an overall shallow lake bottom with 
little variability in depth.  Two main tidal channels enter the lake from the south, and one 
channel enters the lake from the north.  Vertical relief in the lake itself is low (~0.5 m); the 
vertical relief that is present in the lake is related to both oyster reefs and cultch mounds. 
The side-scan mosaic vividly reproduced the hard bottom cultch and natural oyster 
beds within Sister Lake as well as relatively soft bottom areas free of significant shell 
material.  Side-scan sonar data are: 1) a fast and accurate method to map shallow aquatic 
habitats, 2) a great method for locating and outlining cultch plants, 3) provides evaluation of 
intensity of human activity (dredge, scour marks), 4) a way to evaluate “siltation” of cultch 
and natural reef using successive surveys, and 5) provides datasets to quantify impact of 
sedimentation due to storms (with successive surveys).  
 28 
    
 
Figure 2.10.  Mapped lake bottom features, including faults, channels, and marsh areas.   



























































































The CHIRP profiles provide image details of the shallow subsurface, and provide 1) 
supporting data for interpreting surface features observed in bathymetry and side-scan 
datasets, 2) estimates of lateral variability in seabed sediment type, and 3) image shallow 
subsurface lakebed features and structures.  The CHIRP subbottom profile reflectance data are 
closely linked to the surface reflectance and oyster habitat areas.  
The process of formation of shallow bays and lakes in coastal Louisiana is not well 
known.  Faults that clearly offset stratigraphy were identified in the eastern portion of Sister 
Lake that have down-to-the-south displacement.  Long linear fairways of undulating 
stratigraphy trending in the NE-SW direction are interpreted as expressions of faulting in the 
recent and uncompacted sediments of Sister Lake.  Comparisons with other coastal plain areas 
of known faulting and similar response has led to this interpretation. 
It appears that in Sister Lake, the undulating fault features are lineations along which 
channels may preferentially form.  The central location of the large relict channel in Sister 
Lake suggests that the combination of regional subsidence related to these fault lineations was 
a factor in initializing the formation of the shallow lake.  The large relic channel (Figure 2.10 
CHAN 3) and current fault feature (Figure 2.10 fault 3) also appear to be related to both Bay 
Voisin and Moncleuse Bay to the southwest and northeast of Sister Lake.  The regional 
subsidence related to the fault features and the increased water velocities in the channelized 
flow appear to have resulted in erosion and eventual submergence of surrounding marsh and 
conversion into open lakes.  Observations made in this study concerning faulting, channel 
occupation, and lake formation deserve more detailed treatment in future projects that may 
focus in the formative processes of coastal lake formation.   
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The georeferenced side-scan mosaic, bathymetry, and the CHIRP data serve as a 
permanent record of the surface and shallow subsurface of Sister Lake for future comparisons, 
and as a baseline dataset for future studies.  The pre-storms geophysical dataset is used as a 
basis for comparison and change detection analysis of the shallow Sister Lake subsurface with 
a post-storms survey, discussed in Chapter 3.   
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CHAPTER 3 CHANGE DETECTION: IDENTIFYING STORM IMPACTS FROM 
GEOPHYSICAL DATA 
3.1 Introduction 
Storms are important factors in shaping Louisiana‟s dynamic coastal landscape.  Over 
the past century, southeastern Louisiana has been among coastal segments most frequently 
experiencing direct hurricane strikes (Keim et al., 2004).  Major storms impact the Louisiana 
coast every 20-25 years, eroding material from marshes, re-suspending sediment from the 
inner shelf and bays, and re-depositing these materials (Day et al., 2007; Turner et al., 2007). 
Louisiana‟s low-lying coast is particularly vulnerable to hurricane surge and wave 
damage.  Hurricane frequencies and intensities are predicted to increase over the next century, 
and in combination with rising sea level increase the risk to coastal communities and 
infrastructure.  It is increasingly important to quickly assess and quantify storm effects, which 
can inform coastal managers to allow for adjustment of coastal areas in the face of rising sea 
levels and increasing storm frequencies, while protecting cultural assets and infrastructure 
(Day et al., 2008).  Side-scan sonar provides a rapid method for assessment of the surface 
useful for seabed characterization, and has recently been used to classify seabed environments 
(Allen et al., 2005; Eastwood et al., 2006; Szuman et al., 2006).     
Standardized data collection and analysis procedures to recognize and characterize the 
change in lake bottom and shallow subsurface of a Louisiana lake are developed in this study.  
These methodologies can be used to quickly assess storm effects on lake bottoms and oyster 
areas.  Digital image processing and change detection techniques are used to detect and 
quantify changes between pre- and post Hurricanes Katrina and Rita side-scan and CHIRP 
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survey data.  These techniques provide objectives methods to evaluate short and long-term 
post-storm effects on coastal water bottoms.   
3.2 Objectives 
The objectives of this portion of the study are to use digital signal and image 
processing techniques to quantify storm effects through: 1) a post-storms acoustic resurveying 
of Sister Lake; 2) utilizing classification and change detection techniques to compare pre-
storm and post-storm high resolution acoustic datasets to assess and quantify the effects of 
hurricanes Katrina and Rita on deposition and erosion in Sister Lake.  
3.3 Methods 
The first high resolution side-scan sonar and CHIRP subbottom data collection was in 
May 2005, described in detail in Chapter 2.  Hurricanes Katrina and Rita impacted the Sister 
Lake area in August and September 2005.  In October 2005, a post-storms high resolution 
acoustic data collection survey (side-scan sonar dual frequency 100/500 kHz, CHIRP, and 
bathymetry) was conducted to assess the changes caused by these storms (Figure 3.1).  Due to 
time and budget restrictions, it was not possible to resurvey the entire lake; therefore, critical 
areas of the lake with representative spatial coverage were resurveyed. 
3.3.1 Side-Scan and CHIRP Data Collection 
The side-scan and CHIRP datasets were collected and processed using the methods 
described in Chapter 2.  The May 2005 pre-storms CHIRP survey was conducted using an 
EdgeTech SB424 towfish (Chapter 2).  Between the pre- and post-storms surveys, a more 
powerful CHIRP sonar system (EdgeTech SB512i) was purchased for Coastal Studies 
Institute using Louisiana Department of Natural Resources support.  The EdgeTech SB512i 
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towfish (5-12 kHz) with penetration depths to 15 m was used to collect high resolution 
seismic data during the post-storms data collection period.   
  
 
Figure 3.1.  Map of Sister Lake study area showing location of survey vessel navigation 
lines for collection of high-resolution seismic, side-scan sonar, and bathymetry data for 
the pre-storms survey (May 2005) shown in black, and the post-storms survey (October 
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The second, post-storms survey consisted of 20 north-south transects, and 5 east-west 
transects (Figure 3.1).  The east-west transects were chosen to ground truth the post-storms 
dataset, following the survey lines of the pre-storms survey (Figure 3.1).  North-south 
transects were chosen to obtain more spatial coverage of the lake with the time and resources 
available.    
The same side-scan sonar system was used for both the pre- and post-storms surveys.  
Side-scan sonar and CHIRP data from both surveys were collected using the same techniques 
of acquisition, and processed using the same processing techniques, software, and parameter 
settings to allow data comparisons between surveys.   
3.3.2 Digital Image Enhancement of Side-Scan Mosaic 
Image enhancement through the process of histogram stretching, which increases the 
dynamic range was investigated to produce an image with increased contrast (Erdas Inc., 
1999).  Side-scan data can have many noise components, including water-column events, and 
noise effects from the sonar‟s angle of incidence with the lake bottom.  Focal neighborhood 
analysis using ERDAS Imagine software, with a mean function and 7x7 focal definition, 
reduced high frequency noise in the side-scan image (Erdas Inc., 1999).   
3.3.3 Automated Detection of Oyster Beds Using Morphological Processing 
Morphological image processing can be used for feature detection, image 
segmentation, and image sharpening.  The 500 kHz side-scan with better spatial resolution 
was used for morphological processing.  The pixel size of the side-scan mosaics is 0.04 m
2
. 
A morphological processing algorithm was tested on a subset of side-scan data in the 
northeastern portion of the lake to extract oyster bed areas. The wavelet denoised image was 
segmented using a threshold value of 140 (maximum for image was 255).  The scour marks, 
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as well as the oyster beds were readily apparent in the thresholded image.  Morphological 
processing further identified features in the thresholded image; the image was opened, and the 
interior pixels filled, and the boundary computed.  The segmented image included both oyster 
areas and scour marks.  To further discriminate between the objects in the image, the 
eccentricity of the objects was calculated (Mathworks, 2009).  Lines (including the scour 
marks) h eccentricities close to 1, so any boundaries with an eccentricity close to 1 and of a 
small area were excluded.   
The boundaries of the identified oyster beds are overlain on the original image.  From 
this procedure, areas surrounded by the boundaries can be easily computed, and it is shown 
that 29% of the total area contains oyster beds.  This process was repeated, using the same 
parameters, for the same locations in the post-storms survey.  During the post-storms survey, 
the oyster area was calculated to be 17% of the total, or 12% less than that computed before 
the hurricanes (Figure 3.2).  This comparison indicates that the oyster beds in this area 
experienced significant sedimentation during the hurricanes, even though they are elevated 
above the surrounding lake bottom.   
3.3.4 Removal of Side-Scan Collection Artifacts 
The side-scan sonar data were collected with a spacing of 75 m between survey lines.  The 
swath width, owing to the small grazing angle in shallow water, was maintained at a 
maximum of 75 m.  The spacing of the survey lines was designed to provide maximum 
coverage of the entire lake bottom with consistently high resolution.  In the side-scan images, 
there are periodic collection artifacts, produced since the side-scan is not able to image the 
seafloor directly beneath the fish.  The swath width of the dataset often fell short of coverage 
of this artifact from the previous survey line, and therefore side-scan artifacts are visible in the 
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side-scan mosaic.  These artifacts in the centers of all the side-scan swaths pose difficulties 
both in morphological and classification segmentation.  The artifacts are always in the middle 
of the swaths, and the GPS navigation data collected simultaneously fall in the center of these 
side-scan artifacts.  A buffer of 4 m was placed around the navigation lines, and these regions 
of side-scan collection artifacts removed from the side-scan mosaic.  
 
Figure 3.2.  Morphological processing results comparing automated detection of oyster 
areas shows a decrease in the northeastern oyster area between Sister Lake pre- and 
post-storms surveys. 
3.3.5 Change Detection and Quantification Using Side-Scan Sonar Data 
Change detection techniques allow the identification and quantification of differences 
in remotely sensed data collected at different times.  The side-scan data collected pre- and 
post-storms were analyzed using image processing change detection techniques to quantify 
the changes in sedimentation and scouring that took place between surveys.  The side-scan 
data were masked for both datasets to only include points where data were available for both 
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surveys.  The amplitude values in the mask for the post-storms survey were subtracted from 
those in the pre-storms survey to determine the locations that increased in amplitude between 
surveys (scouring), and those that decreased in amplitude (sedimentation).  All negative 
values (higher reflectance in post-storms survey) were coded to red pixels, and all positive 
values (lower reflectance in post-storms survey) to blue pixels.  A comparison of the 
subtracted amplitude was computed for E-W versus S-W survey lines in areas of overlap of 
survey line orientation during the post-storms survey.  The difference in areas of increased 
amplitude versus decreased amplitude between pre- and post-storms surveys approximately 
2% with E-W versus S-W oriented side-scan data.     
3.3.6 Supervised Classification of Side-Scan Mosaic 
Image classification is the process of categorizing pixels in continuous image data into 
classes.  This methodology segments the image, and allows the image data to be converted 
into a thematic map.  In supervised classification, the analyst determines regions from prior 
knowledge, experience and/or data.  Training data are delineated by the analyst, and the 
classification algorithm clusters data representing each class.  Supervised classification using 
the maximum likelihood decision rule (ERDAS Imagine software) was used to subset the 
side-scan mosaics into data classes.  The 100 Hz lower-frequency side-scan images were 
chosen to give slightly better depth penetration to evaluate scouring or deposition during the 
storm period.     
Training areas were chosen using a combination of: 1) poling data results; 2) 
knowledge of identified cultch and natural oyster areas; and 3) mean pixel values above 70, 
the threshold developed by Allen et al. (2005) for categories of mud versus oyster shell.  The 
side-scan image from the pre-storms survey was used to identify the signatures, since it 
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covered the entire lake area and the poling results were taken simultaneously with the side-
scan data.  Side-scan artifacts were removed from the image, and a 9x9 low-pass filter applied 
to approximate a 2 m diameter buffer.  When the poling data aligned with the removed side-
scan artifact pixels, the most similar nearby pixels were used for the training data.   
For the supervised classification of the pre-storms side-scan data, 23 training sets were 
identified.  The training sets were comprised of:  7 hard cultch reef signatures, 6 hard natural 
reef signatures, 5 soft mud signatures, and 6 soft mud with scattered shell signatures.  Each of 
the signatures was evaluated for homogeneity, and only retained with a standard deviation 
less than 10% of mean, and checked for histogram normality.   
When all 23 training sets were identified, they were evaluated for separability to 
determine if the classes were unique.  Euclidian distance was used to determine separation, 
and the threshold for separability was set to 10.  The training sets were iteratively evaluated, 
with the two training sets with lowest separability merged, the separability of all signatures 
reevaluated, and the process repeated until no training sets had separability less than 10.  The 
probability for each signature was set to 1.  The side-scan data were classified using the 
merged signature sets and a parametric maximum likelihood decision rule.  This decision rule 
is more sophisticated than relying solely on the distance between mean values.  Both 
maximum distance and the covariance matrix are considered in the maximum likelihood 
decision rule for classification, providing a better fit to the data.      
For the post-storms side-scan dataset, the same signatures identified for the pre-storms 
dataset were used as training sets.  The same signatures were used for both surveys to allow 
comparisons between datasets.  The post-storms supervised classification was processed the 
same as the pre-storms dataset described above.     
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3.3.7 Erosion and Sedimentation of the Shallow Subsurface 
Two reflectors were mapped in the CHIRP data, the surface reflector and the first 
reflector beneath the surface (second reflector).  These reflectors were mapped over consistent 
stratigraphy for overlapping portions of pre- and post-storms CHIRP data.  The second 
reflector was more than a meter below the surface horizon, and data show that it was not 
affected by the storm events.  The CHIRP data were flattened along this second horizon, and 
the sediment thickness between the second horizon and the surface horizon calculated for both 
pre- and post-storms survey datasets to determine sedimentation or erosion between surveys.    
3.3.8  Change Detection through Amplitude Reflectivity Analysis 
Amplitude reflectivity of CHIRP data was analyzed to identify areas of erosion or 
deposition between surveys as another line of evidence of erosion and deposition documented 
in the geophysical data.  The relative hardness of the bottom can be used to identify areas of 
probable erosion and sedimentation, and to determine firm substrate suitable for oysters or 
already occupied by oysters.  To investigate the relative hardness at various depths, a new 
method was developed to map the cumulative sum of amplitude values between two 
reflectors, or between a reflection and a uniform offset in time from this reflection.  For the 
surface reflector, amplitude values and times were saved.  Reflection events below the surface 
horizon were interpreted, and amplitude and time values saved at each location along the 
horizon.  Where both reflection horizons had data, the sum of the amplitudes in the time range 
were retained as an amplitude value, and the average time was also retained.  If either of the 
reflection horizons did not contain data at a specific point, NULL was retained.   
The cumulative sum values were saved with corresponding location, time, and 
summed amplitude information.  In order to create an ordered two-dimensional surface of 
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amplitude information from the 2-D survey data, the cumulative sum values were gridded 
using the data adaptive algorithm Inverse Distance to a Power.  This algorithm weights 
surrounding points to compute an interpolated value at grid locations.  This method works 
well for sparse datasets, and is therefore used to map the 2D cumulative sum amplitude 
values.  The inverse distance weighting power was 2, and the smoothing low.  Gridding and 
contouring of these values creates a surface plot, which can be viewed in 3 dimensions.  This 
new analysis technique can provide insight into the relative hardness of the substrate, useful 
both in linking the subsurface to surface morphology and in identifying areas of erosion 
versus deposition after the hurricanes.    
Using KINGDOM Suite software, the surface reflector was interpreted for the entire 
CHIRP dataset.  For the surface reflector, amplitude values and times were saved.  Reflection 
events below the surface horizon were interpreted, and amplitude and time values saved at 
each location along the reflectors.  Amplitude reflectivity for the surface reflection to 0.2 m 
below the surface reflection was mapped for both the pre- and post-storms surveys for a 
comparison of relative amplitude reflectivity in the very shallow subsurface pre- and post-
storms.  This new analysis technique can provide insight into the relative hardness of the 
substrate below the lake bottom surface.  This technique is useful for identifying areas of 
erosion (exposing harder and more compacted sediment) versus deposition (accumulation of 
softer and less compacted sediment) after the hurricanes.    
3.4 Results 
3.4.1 Geophysical Indicators of Storm Effects 
The post-storms side-scan data acquired in October 2005, taken to evaluate the 
combined effects of Hurricanes Katrina and Rita, again clearly delineated the cultch and 
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natural oyster reef areas from sediment-covered lake bottom (Figure 3.3).  However, in 
comparing the May 2005 and October 2005 data sets, there were some distinct areas where 
bottom reflectance is less in the post-storm data set.  This change in reflectance was 
interpreted as the result of deposition of sediment over reflective hard bottom areas.  The 
amplitude muting indicates that this area received sedimentation due to the storms, and the 
oyster beds were partially covered with this influx of sediment. 
Certain areas in the post-storms survey have higher bottom reflectances than in the 
pre-hurricanes survey.  One area with higher reflectances post-hurricanes is in the 
southwestern portion of the lake.  A channel is in close proximity to this location, suggesting 
that scouring occurred in this area between surveys.   
3.4.2 Change Detection between Side-Scan Pre-storms and Post-Storms Surveys  
The patterns of difference in amplitudes of pre- versus post-storms survey data are 
complexly distributed over the survey area; therefore, the amplitude differences were 
converted to a bimodal image (Figure 3.4).  The bimodal image shows several spatially 
distinct regions of lower versus higher amplitudes.  Positive amplitudes clustered in the 
central and northern parts of the lake while negative amplitudes occurred in the southwestern 
part of the lake associated with the major points of exchange between Sister Lake and the 
open shelf.  Negative values can be interpreted as scouring uncovering harder substrate or 
removing fines and concentrating coarse particles including shells and shell fragments.  
Negative reflectance values at the northwestern and southwestern sections are likely related to 
scouring from a large volume of storm-related water moving through the tidal channels 
creating higher than normal velocities.  The total areas of negative and positive areas were 
computed, and 40% of the area experienced an increase in amplitude from pre-storms survey 
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to post-storms survey, and 60% of the area experienced a decrease in amplitude from pre-
storms survey to post-storms survey (Figure 3.4).  The decrease in amplitude is interpreted as 
a product of sedimentation over pre-storms hard bottom areas.  The increase in amplitude is 
interpreted as scouring that exposed hard bottom (cultch, natural reef, or compacted 
sediments) and/or coarser grained material with corresponding higher reflection values.  The 
coarser grained sediment is interpreted as being concentrated by the storms.     
3.4.3 Quantification of Lake Bottom Changes Using Side-Scan Data 
Classification greatly reduced the size and complexity of the pre-storms 1500 MB 
side-scan sonar mosaic to a thematic image with 5 bottom types.  For the Sister Lake pre-
storms side-scan dataset, evaluation of the separability of the 23 training sets produced 6 
unique signatures:  1) unclassified; 2) soft mud with scattered shell; 3) reef 1 (cultch); 4) reef 
2 (cultch); 5) natural reef; and 6) soft mud.  Reefs 1 and 2 were created from identified cultch 
oyster areas, but the separability between these two classes was too great to merge them into 
one class.  The unclassified signature consisted of pixels surrounding Sister Lake and is not 
included in the figures.  
The soft mud class increased slightly in the post-storms survey, and the natural reef 
area decreased by 23 percent.  This result suggests that soft mud from the storms covered 
approximately 21 percent of the exposed natural reef areas.  The changes to areas of identified 
bottom types (soft mud, mud with scattered shell, reef 1, reef 2, and natural reef) were 
quantified (Figure 3.7 and Table 1).  In Figure 3.7 (A), changes in areas of classified bottom 
materials were computed for all overlap areas between pre-and post-storms surveys (Figure 




Figure 3.3. Sister Lake side-scan pre-storms survey mosaic with side-scan mosaic from post-storms survey overlay.  The 
linear cultch oyster lines in the NE oyster area (red outline) have lower amplitude in the overlain post-storms survey 
indicating potential sedimentation between surveys.  The oyster area in the southwestern area (green) has higher amplitude 





































Figure 3.4.  Subtraction of amplitudes for Sister Lake post-storms survey from Sister 
Lake pre-storms survey amplitudes.  All negative values (higher reflectance in post-
storms survey) were coded to red pixels, and all positive values (lower reflectance in 



































Figure 3.5 Sister Lake pre-storms survey classified side-scan mosaic.  Classification 
reduced the size and complexity of the 1200 MB image to a thematic image with 5 









































Figure 3.6 Sister Lake post-storms survey classified side-scan mosaic.  Data were 
compressed to 5 identified bottom type classes.  Classification signatures were applied 
from Sister Lake pre-storms survey for consistency.   
A subsample of the lake encompassing only the oyster areas (outlined in yellow 
polygons in Figure 3.3) was investigated to quantify the storm impacts.  In Figure 3.7 (B), 
changes in areas of classified bottom materials were computed for all the areas inside the 
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Figure 3.3).  When only the oyster reef areas are analyzed the natural reef area had the largest 
change, decreasing in area by 25 percent.   
Two additional subsamples were taken to investigate the variability in lake bottom 
response of oyster areas in the northern versus southern portions of Sister Lake.  Changes in 
areas of classified bottom materials were computed for the northeastern oyster area (red 
polygon in Figure 3.3).  The three reef areas all decreased in area, the cultch reef 2 area 
decreasing by 80 percent, while the soft mud with scattered shell increased by 37 percent 
(Figure 3.7 (C).  For the southwestern oyster area (green polygon in Figure 3.3), the hard reef 
(cultch) areas increased by 50 and 74 percent between surveys (Figure 3.7 (D).   
Results indicate that reefs in the central and northern part of the survey area decreased 
while southern lake reefs increased.  These patterns generally suggest sediment deposition in 
the central and northern parts of the lake and erosion near the tidal channels in the southern 
lake areas.   
3.4.4 The Shallow Subsurface 
Evidence of sedimentation in the northeastern part of the lake was seen in the post-
storms chirp data, as well as onlapping sedimentation in the southwest portion of the lake 
from the post-hurricanes second survey (Figure 3.8).  Change in sediment thickness 
calculations from the surface horizon to the second reflector (>1 m below the surface and not 
affected by the storms) between pre- and post-storms surveys was inconclusive.  Since the bed 
resolution of the CHIRP data was approximately 10 cm, this result suggests that 
sedimentation and erosional differences between surveys was less than 10 cm. 
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Figure 3.7 Comparison of areas for classes of bottom material from classified side-scan 
mosaics from the pre- and post-storms surveys.  Classes are Soft Mud (Mud) Mud with 
Scattered Shell (MSS), Cultch Reef 1 (Rf1), Cultch Reef 2 (Rf2), and Natural Reef (Rf3).  
(A) All overlap areas for pre- and post-storms surveys (B) Oyster polygon overlap areas 
only (C) Northeastern oyster area only (D) Southwestern oyster area only.  (PreSS = 
pre-storms side-scan; PostSS = post-storms side-scan).    
 
Table 1 Percent change in classified subbottom type between pre- and post-storms 
surveys. 
 All Overlap Areas All Oyster Areas N Oyster Area SW Oyster Area 
Classified Area percent change percent change percent change percent change 
Soft Mud 6 -2 -22 19 
Mud with Scattered 
Shells 
-3 12 37 -24 
Reef 1 2 -12 -61 50 
Reef 2 21 11 -80 74 
Natural Reef  -23 -25 -23 -10 
 
         































































































Figure 3.8.  Subbottom profiler record from the October 2005 post-storms survey, 
demonstrating various reflection strengths that aid interpretation of bottom types.  The 
top incremental sediment layer was only apparent on the post-hurricanes survey, 
indicating onlap of sediment during the storm period.  Record location indicated with 
orange line A-A′ in Figure 3.3.    
3.4.5 Amplitude Reflectivity Analysis of CHIRP Data 
Amplitude reflectivity data summed from the surface reflector to a depth of 0.2 m in 
the pre-storms data show clear patterns of relatively harder and softer reflectances across the 
lake bottom (Figure 3.9).  The amplitude reflectivity map was clipped to the areas re-surveyed 
post-storms survey.  Amplitude reflectivity of the post- storms data also indicates clear 
patterns in relative intensity (Figure 3.10).  The amplitude reflectivity values were normalized 
from 0 to 1 for both the pre- s and post-storms datasets to allow comparison of relative 
amplitudes between the datasets collected with different CHIRP devices.  The pre-storms 
survey shows a relatively hard reflection surface in the eastern portion of the lake.  The post-
storms survey shows a relatively low amplitude reflection surface in the eastern portion of the 
lake, indicating sedimentation in this area between surveys, consistent with surface 












Figure 3.9 Sister Lake pre-storms survey amplitude reflectivity analysis.  CHIRP (model 
424) amplitudes were cumulatively summed from the surface horizon to 0.2 m below the 
surface horizon, and normalized from 0 to 1.  Blue colors represent relatively soft 
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Figure 3.10 Sister Lake post-storms survey amplitude reflectivity analysis.  CHIRP 
(model 512i) amplitudes were cumulatively summed from the surface horizon to 0.2 m 
below the surface horizon, and normalized from 0 to 1.  Blue colors represent relatively 
soft reflection amplitudes, and red colors represent relatively hard reflection 
amplitudes.   
3.5 Summary 
Differences in side-scan reflectance between pre- and post- storm periods were 
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surveys.  Side-scan data from the post-storms survey were less reflective in the northeastern 
oyster area, indicating sedimentation between the surveys.  Post-storms side-scan data also 
indicated harder reflections in the southwestern portion of lake, suggesting potential scouring, 
winnowing and/or deposition of coarser grained material related to exchange between Sister 
Lake and the open shelf.   
The CHIRP data define regions of onlapping sedimentation in the eastern portion of 
the lake in the post-storms survey.  Geophysical data provide synoptic views of the lake 
bottom and subsurface that can be very powerful in detecting changes between surveys.  The 
pre-storms survey served as a permanent record of the surface and shallow subsurface of 
Sister Lake for the comparison of the post-storms survey.  Amplitude reflectivity analysis 
identifies lighter relative reflections in east-northeast portion of the lake for the top 0.2 m of 
sediment in post-storms survey, indicating sedimentation.   
Digital signal processing and change detection techniques were developed to analyze 
and quantify changes in the lake bottom between surveys, providing a detailed analysis of 
areas of sedimentation and erosion between surveys to better understand impacts of storms on 
coastal Louisiana lakes.  Classification and change detection analysis quantified changes in 
lake bottom classes between surveys.  All three classes of oyster reefs decreased in area for a 
northeastern oyster area by 23, 61, and 80 % between the pre- and post-storms surveys.  The 
hard reef classes increased in area by 50 and 74% for a southwestern oyster area between pre-
and post-storms surveys.  This trend indicates that areas of sedimentation and erosion 
occurred within the bay as a product of two storms, Katrina and Rita.  The northeastern area 
experienced sedimentation, and the southwestern experienced scouring.  Sedimentation and 
erosional differences between surveys was less than 10 cm in depth. 
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CHAPTER 4 EVENT LAYER DEPOSITION ON SISTER LAKE BED   
4.1 Introduction 
Louisiana‟s deltaic coastal geomorphology is strongly impacted by episodic tropical 
cyclone events.  Large orbital-wave velocities and strong flows produced by tropical cyclones 
have a significant impact on the transport and fate of sediments on the Gulf of Mexico‟s shelf 
(Allison et al., 2005; Dail et al., 2007).  Storms frequently breach Louisiana‟s barrier islands 
and strip the sand fraction, leaving the more consolidated muddy sediments (Stone et al., 2007).  
Coastal wetlands are affected by storm surge, winds, freshwater flushing of estuaries by storms, 
and wave attack, especially in marshes surrounding open water bodies such as lakes and bays 
(Cahoon, 2006; Fitzgerald et al., 2007; Wilson and Allison, 2008).  Storm forcing can cause 
scouring and erosion of wetlands, or alternately deposition of suspended sediment in the water 
column onto wetland surfaces during storm inundation events, a critical process to maintaining 
wetland elevation in deteriorating marshes (Baumann et al., 1984; DeLaune et al., 1987; Stone 
et al., 1997; Reed, 2002; Cahoon, 2006; Neubauer, 2008; McKee and Cherry, 2009).  Storm 
events also often cause resuspension and landward transport of sediment from the nearshore 
and coastal lakes and bays (Rejmanek et al., 1988; Roberts, 1997).  Overwash deposits in 
coastal lakes and marshes have been used to infer a paleotempestological record for the Gulf of 
Mexico (Liu et al., 2008).   
Sediments are often resuspended and redeposited multiple times in coastal systems, 
although the complex processes, dependent on the storm size, depth of the shelf, and type of 
sediment are not completely understood (Wright and Nittrouer, 1995).  Recent studies have 
characterized wetland, terrestrial, and shelf response to Gulf of Mexico tropical cyclone 
forcing.  McGee et al. (2006) found that Hurricanes Katrina and Rita had a significant effect on 
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coastal Louisiana, eroding 260 km
2
 of coastal wetlands.  Hurricanes Katrina and Rita also 
redistributed sediment, depositing 131 x 10
6
 metric tons of inorganic sediment in coastal 
wetlands (Turner et al., 2006; Turner et al., 2007).  Washover terrace storm deposits up to 50 
cm in thickness were formed by Hurricane Rita on the coast and interior marshes (Guidroz et 
al., 2006; Williams, 2009).  Intense reworking of surface sediments and re-deposition on the 
Louisiana shelf and slope was identified due to Hurricanes Katrina and Rita (Goni et al., 2007).  
Allison et al. (2007) found erosional deflations of 2-15 cm on the Louisiana continental shelf in 
water depths > 40 m from Hurricanes Katrina and Lili, and event layer deposition of 1-25 cm 
above the incision surface for water depths > 25 m.  Keen et al. (2006) identified storm bed 
deposition from Hurricane Katrina up to 0.58 m thick on the Louisiana shelf, and 5-30 cm of 
deposition on the western Louisiana shelf attributed to a combination of Hurricanes Katrina and 
Rita.  Mitra et al. (2009) observed sedimentation from Hurricanes Katrina and Rita on the 
shallow Louisiana shelf, minimal effects on the deeper shelf, and no affects in a marsh area.  
Horton et al. (2009) found deposits in Mississippi and Alabama salt marsh sites 9-13 cm in 
thickness associated with Hurricane Katrina, and 7 cm thickness associated with Hurricane 
Rita.   
The response of coastal lakes to storm events is poorly understood.  Data on the changes 
caused by coastal storms are critical to understanding lake morphodynamics.  As barrier islands 
of south-central Louisiana continue to deteriorate, wave energy in the bays will increase (Stone 
et al., 2005).  Combined with the effects of predicted sea level rise increasing coastal surges 
(Smith et al., In Press) and greater intensity and frequency of storm activity (Webster et al., 
2005; Hoyos et al., 2006), knowledge of spatial sediment accretion and erosion patterns in bays 
is critical for accurately predicting change in the highly dynamic coastal plain.  The goal of this 
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part of the study is to determine the sediment response of the Sister Lake bottom to hurricane 
forcing.   
4.2 Objectives 
The objectives of this portion of the study are to identify storm-related sedimentary 
sequences, further evaluate the addition or erosion of sediment over the short storm period 
between Sister Lake pre- and post-storms surveys (Chapters 2 and 3), and calculate historical 
rates of sediment accumulation.   
These objectives are accomplished by 1) collection of post-storms geophysical data and 
box cores; 2) analyzing sediment accumulation rates and recent deposition using radionuclide 
analysis; and 3) relating the stratigraphy of the event layers in X-ray radiographs and grain size 
data to radionuclide chemistry of the box cores.   
4.3 Methods 
4.3.1 Box Cores 
Fifteen box cores were taken on October 28, 2005 during the post-storms survey 
(Chapter 3) to provide site-specific “ground truth” data for further evaluation of the addition or 
erosion of sediment over the short storm period between synoptic acoustic data-collection 
surveys.  Box cores provide an undisturbed sample of the sedimentary record from which 
information about basic sedimentological properties can be determined, and rates of sediment 
accumulation can be calculated by radionuclide dating techniques.  The varying decay rates of 
the radionuclides used in this study allow analysis of sedimentation processes on time scales 
from 3-5 months to 150 years.  The site locations were chosen in each quadrant of the lake and 
in areas away from exposed oyster reefs so that sediments and not oyster shells could be 
sampled (Figure 4.1 and Appendix D).  Cores were taken before oyster dredging season started 
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in the Sister Lake state oyster seed grounds so that sediment mixing by oyster harvesting would 
not be a factor in the analysis.  Each box core‟s GPS surface location, surface elevation, and 
total depth was recorded.  Cores were placed in cold storage upon return to the laboratory until 
analyzed.  The box cores were subsampled twice; once for X-ray radiography, and once for 
radionuclide analysis.  The X-ray radiographs of box core sediment helped identify new 
increments of sedimentation (event layers) that were related to radionuclide dating results and 
physical sediment properties to determine units associated with recent deposition.   
4.3.2  X-Ray Radiography 
The X-ray radiography method of core analysis is a rapid and nondestructive procedure, 
very helpful for revealing sedimentary structures, even ones that may not be detectable using 
other techniques.  Use of X-ray radiography to study the structural characteristics as well as 
diagenetic inclusions in sediments and rocks has been an important analysis technique in 
sedimentology since the 1960‟s (Hamblin, 1962).  Inhomogeneities in the sediment cause 
differences in transmission of the X-ray energy to the film plate, thereby producing different 
radiograph image signatures.  The X-ray radiography method is well suited for sediments such 
as found in Louisiana‟s coastal lake bottoms, which are commonly very homogeneous with 
regard to grain size, and appear featureless to the unaided eye.   
Slabs from the box cores were imaged using Kodak type M industrial X-ray film 
illuminated by a Medison Acoma high frequency X-ray generator operated at 58 kV and 15 ma.  
Zones of high absorption appear as light areas on X-ray radiograph negatives while darker 
areas represent zones where X-radiation passes freely through the sample to the film plate.  
Textural variations can produce changes in tone.  Horizons of sand- and silt absorb X-radiation 
and therefore appear light on the radiograph negative while clay units are more transmissive 
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and produce darker tones.  Characteristic sedimentary structures and stratigraphy determined 
from the X-ray radiographs were analyzed to determine depositional environments.   
 
Figure 4.1. Box Core locations and navigation tracklines for pre- and post-storms surveys. 
4.3.3 Radiochemical Analysis Techniques 
Natural and anthropogenic radionuclides present in marine sediments provide an 
accurate method of dating and constructing chronologies of sedimentary records.  Sediment 
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Cs) for a range of coastal, riverine, and marine settings (Nittrouer et al., 1979; 
Sommerfield et al., 1999; Bentley and Nittrouer, 2003; Allison et al., 2005; Allison et al., 
2007).  Recent deposition both for seasonal flood and storm deposits have also been identified 
for a range of settings using short-lived radionuclides Berrylium-7 (
7
Be) and Thorium-234 
(
234
Th) (Allison et al., 2000; Bentley and Nittrouer, 2003; Allison et al., 2005; Walsh et al., 
2006; Allison et al., 2007; Greene, 2007).  Dating of surface sediments in Sister Lake to obtain 
accumulation rates and validation of short-term sedimentation was accomplished using 








Th (Nittrouer et 
al., 1979; Nittrouer et al., 1984; Bentley and Nittrouer, 1999; Sommerfield et al., 1999). 
Lead-210 is a naturally occurring, adsorption prone product of the long-lived isotope 
Uranium-238 (
238
U).  It has three sources in the marine environment: 1) delivery by fluvial 
discharge; 2) an atmospheric source from the decay of 
222
Rn in the atmosphere; and 3) 
production from 
226
Ra decay in the water column and in sediments (Rama et al., 1961).  
Adsorption-prone 
210
Pb atoms are removed from the atmosphere through wet precipitation and 
dry fallout, and deposited onto land and water surfaces; this is referred to as unsupported 
210
Pb 
(Goldberg, 1963; Appleby and Oldfield, 1978).  The source of 
210
Pb that is produced in situ by 
the decay of 
226
Ra is referred to as supported 
210
Pb (Goldberg, 1963).  This supported fraction 
of the total 
210
Pb is in secular equilibrium with its parent 
226
Ra.  The excess activity is 
calculated by subtracting supported 
210
Pb from total 
210
Pb present in the sample.  Sediment 
accumulation rates are calculated from the excess 
210
Pb gradients (Goldberg, 1963; Nittrouer 
and Sternberg, 1981).     
59 
 
Cesium-137 is the anthropogenic product of nuclear fission, and was first released to the 
atmosphere through fallout from bomb testing in 1954.  Concentrations in the southern United 
States peaked in 1963 (Gustafson and Miller, 1969).  Either the base of 
137
Cs activity (1954) or 
the peak (1963) can be used as a time marker horizon to estimate average accumulation rates 
(Nittrouer and Sternberg, 1981).   
Berrylium-7 is produced by cosmic ray spallation of the atmospheric gases oxygen and 
nitrogen.  The atoms are deposited onto land and water surfaces by wet precipitation and dry 
fallout.  Highly reactive, the atoms are quickly adsorbed onto particles in the marine 
environment and included in the subbottom.  In coastal areas with a high drainage basin to 
receiving basin ratio, 
7
Be from fluvial supply is much greater than from atmospheric influx, 
making 
7
Be a good tracer for terrestrial sediments (Baskaran et al., 1997; Sommerfield et al., 
1999).  Given the short half-life of 
7




Thorium-234 is a daughter in the decay chain of the long-lived isotope 
238
U.  It is 
produced in the ocean and is very adsorption-prone; therefore it is quickly removed in coastal 
waters.   Its short half-life of 24.1 days makes it a useful tracer in estuarine coastal waters that 
have rapid removal rates.  Since 
234
Th is created in oceanic waters, it is a good tracer for 
oceanic sediments (DeMaster et al., 1986). 
The 15 Sister Lake box cores were subsampled at 1 cm intervals for the top 10 cm of 
each core, and at 2 cm intervals for the remaining length of the core.  Subsamples were 
weighed, dried, and reweighed after drying to determine porosity.  The dried sediment was 
homogenized by grinding the samples with mortar and pestle.  The homogenized sediment was 
placed into a 6 cm Petri dish, weighed, and sealed with hot glue.   
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The sealed samples were analyzed on a Canberra planar-style low-energy intrinsic 
germanium detector for 24 hours.  Radionuclide activities were determined by gamma 
spectrometry, which determines the energy and count rate of gamma rays emitted.  Given the 
short half-life of 
7
Be (477.7 KeV peak) and 
234
Th (63.0 KeV peak), the samples at the tops of 
the cores were analyzed as soon as possible.  Radionuclide measurements up to 3 half-lives of 
the respective radionuclides were retained.  After a 10 day waiting period to allow Radon-222 
(
222
Rn) and Radium-226 (
226
Ra) to grow into secular equilibrium with 
210
Pb, the samples were 
analyzed for 
210
Pb (46.5 KeV peak) and 
137
Cs (661.0 KeV peak).  Transmissions for each 













activity was estimated to be 2.0 dpm g
-1
.  Samples were corrected for self-
absorption using a high-activity sealed standard following the methods of Cutshall et al. (1983).  
Beryllium-7 and 
234
Th concentrations were corrected for the date of collection.  The Beryllium-
7 detection limit was set to 0.3 dpm g
-1
 (disintegrations per minute), and Cesium-137 minimum 
activity was set to 0.05 dpm g
-1
 as determined in Rotondo (2004).  Thorium-234 detection limit 
was set to 3.0 dpm g
-1
, 10 times the 
7
Be detection limit due to the added uncertainty of the 




Th activity.  
Short-term radionuclide data were used to determine the presence of recently deposited 




Th, subsamples were immediately processed for these radionuclides.  However, due to 
limited detectors and time for processing, it was not possible to process the top subsamples of 
all cores prior to 3 half-lives passing.       
61 
 
4.3.4 Lake Bottom Sediment Accumulation 
Recent sedimentation in Sister Lake was evaluated using the short-lived radioisotope 
7
Be (t½ = 53.3 days) and 
234
Th (t½ = 24.1 days) using procedures described in Canuel et al., 
(1990) and Sommerfield et al. (1999).  Long-term sediment accumulation rates in Sister Lake 
were evaluated using 
210
Pb (t½ = 22.3 years) and 
137
Cs (t½ = 30.1 years) geochronology 
(Nittrouer et al., 1984; Bentley and Nittrouer, 1999). 
Sediment accumulation rates were estimated from excess 
210
Pb depth profiles.  
Accumulation was assumed to be the dominant process with negligible bioturbation, leading to 
a steady-state solution of the advection-diffusion equation.  Assuming a log-linear relationship 
between 
210
Pb activity and depth, the sediment accumulation rate (S) was calculated (Nittrouer 
and Sternberg, 1981; Nittrouer et al., 1984; Bentley and Nittrouer, 1999): 
   
 
 S = -   
λ is the decay constant 0.0693/t1/2 
z is the depth 
Ao is the activity at the surface sample (dpm g
-1
) 
Az is the excess activity at depth (dpm g
-1
) 
Average sedimentation rates were calculated from 
137
Cs profiles, assuming a constant 
rate of accumulation since 
137
Cs was first released into the atmosphere in 1954.  For profiles 
with peaks corresponding to the 1964 maximum, the average sedimentation rate was also 




4.3.5 Sediment Grain Size and Porosity 
Physical sediment properties such as grain size and porosity are important indicators of 
depositional settings.  Distinct regions of homogenous sediment were identified according to 
the differing units imaged in the X-ray radiographs.  The distinct sedimentary regions in each 
core were sampled for grain size.  Sediment porosity was calculated for all samples from the 
sediment water content results, assuming a particle density of 2.6 g/cm
3 
(Berry and Reid, 1987).   
To disperse the sample and separate the coarse fraction, samples were placed in an 
ultrasonic bath and subsequently sieved to 250 μm.  Content retained on the sieve was 
comprised of mostly shell and organic content.  The resultant finer fraction (less than 250 μm) 
was further dispersed using a 0.05% sodium metaphosphate solution.  Grain size analysis of the 
wet sediment samples was conducted according to standard procedures with a Micrometrics 
ET-5100 Sedigraph (Coakley and Syvitski, 1991).  Samples were analyzed for particles ranging 
in size from sand to clay.  Total percentages of sand (125-63 μm), silt (63-31 μm), and clay 
(31-4 μm) were computed for each sample.   
4.4 Results 
4.4.1 Depositional Environments  
  Analysis of the X-ray radiographs and grain size data identified two distinct 
sedimentary sequences in Sister Lake (Figure 4.2): 1) stratified interbedded silt and clay event 
layers; and 2) a massive bioturbated silty clay unit. 
   All 15 Sister Lake cores showed a stratified event layer as the surface unit.  The clear 
stratification in the top 2-10 cm of all cores indicates rapid sedimentation interpreted as storm 
deposition that had not undergone physical or biological mixing.  The laminations in the cores 
are mostly parallel, although some distortions are evident.  Cores 7, 8, and 10 show two or 
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more interbedded silt and clay layers throughout their core length, and core 11 for the top 18 
cm; these cores are close to the southern tidal channels.  Cores 1, 3, 4, 6, 8, 10, 13-15 show 
indications of sharp contacts below one or more stratified layers (Figure 4.4).  There is some 
evidence of burrowing in the lower stratified layers; a prominent burrow is seen in the middle 
of Core 4 from 7-15 cm (Figure 4.2 and Figure 4.6).  The X-ray radiograph of core 11, located 
close to the southwestern channel, shows physical evidence of scouring at the top of the core 
(Figure 4.2).     
A massive bioturbated silty clay unit is present underlying the event beds of cores 1-6, 
9, and 11-15.   The massive unit is homogenous, indicating sediment that may have been 
reworked by physical or biological processes.  The muddy sequence was identified on the 
perimeter and central portion of Sister Lake, away from the tidal channels.  
4.4.2 Storm Derived Sedimentation 
Coastal Louisiana lakes typically have muddy bottoms, reflective of their usually 
quiescent conditions and isolation from rivers or streams that transport coarser sediment.  Silt-
rich and sandy sediments in the lakes indicate episodic high-energy winnowing and sediment 
transport from a nearby source.  Tropical cyclone events are a mechanism that could cause 
erosion and landward transport of silty-sandy material from the inner shelf via storm surge 
and/or sediments stored in the relatively high energy tidal channels.  Physical sediment 
properties are evaluated to further characterize the depositional environments identified by X-
ray radiography analysis.     
High percentages (approximately 40%) of fine sand in event layers in Core 8 (5-6 cm) 
and Core 10 (3-4 cm) strongly suggest that high-energy conditions such as tropical cyclones 
brought this coarse sediment into Sister Lake (Figure 4.3 and Figure 4.4).  The largest 
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percentages of sand were in close proximity to the southern tidal channels of Sister Lake 
(Figure 4.5 and Appendix E).  This association suggests transport of this coarser material from 
the shelf through the southern tidal channels during high energy events.   
 
 
Figure 4.2.  X-ray radiographs of the Sister Lake box cores collected post-hurricanes 
Katrina and Rita.  Darker layers on the X-ray radiographs correspond to muddier units, 
and lighter horizons to silt and sand particles.   
Cores 8 and 10 display decreasing downcore porosity (Figure 4.3 and Figure 4.4).  This 
pattern is representative of all 15 Sister Lake cores, suggesting more unconsolidated sediments 
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toward the surface of the cores.  At the darker siltier layers identified in the X-ray radiographs, 
the porosity is consistently higher than in surrounding layers.  This trend is consistent with the 
higher water content of muddy layers.  The lighter sandier stratified layers have corresponding 
lower porosities, consistent with the lower water content and larger grain size of sandier 
material.  The porosity pattern suggests more consolidated material below 10 cm in Core 8 and 
below 15 cm in Core 10, corresponding to the massive bioturbated silty clay unit underlying the 
stratified sediment in both cores (Figure 4.3 and Figure 4.4).     
  
 
Figure 4.3.  Porosity, percent sand, silt, and clay, and X-ray radiograph of Core 8.  The 
porosity decreases downcore, with highest porosity close to 0.8 at the top of the core, and 
at sections containing higher amounts of clay.  Close to 50 percent sand corresponds to 






































Figure 4.4.  Porosity, percent sand, silt, and clay, and X-ray radiograph of Core 10.  The 
porosity decreases downcore, with highest porosity close to 0.8 at the top of the core, and 
at sections containing higher amounts of clay.  A strong decrease in porosity at 3-4 cm 
depth corresponds with almost 50% sandy material at the light portion of the X-ray 
radiograph.   
4.4.1 Short-Term Sediment Accumulation 
Ten box-cores (Cores 1-8, 13-14) had positive 
7
Be activities above the minimum 
detection level of 0.3 dpm g
-1 
(Appendix F and Appendix G).  The maximum activity of 
7
Be 
was 1.7 dpm g
-1
.  The depths of the 
7
Be activity ranged in depths of 1 – 10 cm, with some 
indication of 
7
Be activity up to 16 cm in Core 4 (Figure 4.6) and 12 cm in Core 8 that may have 
been bioturbated (Figure 4.6 and Table 2).  Of the samples analyzed within 3 half lives of 
234
Th, 5 cores (Cores 1-2, 4-5, and 15) had positive 
234










































detection level set to 3 dpm g
-1
.  The maximum activity of 
234
Th was 6.7 dpm g
-1
.  The depths 
of 
234
Th activity ranged in depths from 1 – 10 cm (Table 2). 
Highest 
7
Be activities correlated with interbedded clay layers containing the highest 
porosity.  The sediments comprising the event layer probably originated in the Mississippi or 
Atchafalaya rivers, were resuspended from the near shelf, and transported into Sister Lake.  
Highest 
234
Th activities correlated with sandier layers in the box cores containing lower 
porosities (Figure 4.6).  This result further suggests a marine origin for the coarsest materials in 
the box-cores since 
234
Th is created in oceanic waters.   




Th activities were located in the eastern, far western, and 
northern, parts of Sister Lake, away from the main southwestern tidal channel.  It is unclear 
whether this pattern was due to limited detector time for more complete radiochemical analysis 
of cores 9-12 closest to the tidal channels, or related to the increased flow through the tidal 
channels.  Cores 3, 4, and 5 have positive 
7
Be inventories at the top 1-3 cm of the cores, and 
again between 6 and 10 cm (Figure 4.6).  This pattern of positive 
7
Be inventory corresponds to 
a stratified section of the core, indicating possibly two storm signatures, or two separate high 
energy events within a single storm preserved in the northeastern portion of Sister Lake (Figure 
4.6).  This portion of Sister Lake showed the evidence of sedimentation both in the side-scan 
sonar and CHIRP post-storms datasets (Chapter 3). 




Th in the upper 10 cm of the box cores indicates recent 
sedimentation of up to 10 cm in Sister Lake.  Analysis of the X-ray radiographs determined 
clear event layering in the top 10 cm of sediments.  Physical sediment property analysis found 
up to 40% sand in the top event layer, suggesting high energy transport from the shelf and 
through the tidal channels.  Therefore, the event layers in the 10 cm of surface sediments are 
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interpreted to be deposited by Hurricane Rita and possibly Hurricane Katrina.  Event layer 




Th activity depths in the cores are interpreted to be the result 
of previous storms.      
 
 
Figure 4.5.  Maximum percentages of sand in stratified layers of box cores.  Highest sand 




4.4.2 Long-Term Sediment Accumulation 




Cs were conducted on all 15 cores.  Excess 
210
Pb 
activities ranged from 0.1 to 3.81 dpm g
-1
.  Accumulation rates were calculated from the Excess 
210
Pb profiles, according to Equation 1.  Cores 1-7 and 9 had relatively constant Excess 
210
Pb 
activities, attributed to either recent deposition, or biological or physical mixing.   Sister Lake is  
 
Figure 4.6.  Core 4 (A) Excess Lead-210 and Supported Lead-210 profiles, (B) Berrylium-
7 profile, (C) Thorium-234 profile, and (D) X-ray radiograph.  Filled symbols for 
Berrylium-7 and Thorium-234 reflect data values above detection limits, empty circles 
reflect data below detection limits.  
one of Louisiana‟s oyster seed grounds, and therefore the bottom is substantially physically 
mixed from oyster dredging.   Cores 8, 10-15 displayed depth-dependent gradients of Excess 
210
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computed only for the portions of cores that displayed exponentially decreasing activity in 
Excess 
210
Pb activity with depth, attributable to sediment accumulation and radioactive decay 
(Cores 8, 10-15).     
 
Figure 4.7.  Core 12 Excess and supported Pb-210 activity profiles and X-ray radiograph.  
Sedimentation rate of 4.1 mm/yr from Excess Pb-210 activity. 
Long-term sediment accumulation rates for Excess 
210
Pb rates ranged from a minimum 
of 1.9 mm/yr for Cores 11 and 15, to a maximum of 4.1 mm/yr for Core 12 (Figure 4.7) with an 




























































long-term accumulation rates found by Greene (2007) in Little Lake, also located in coastal 
Louisiana.  The 
137
Cs profiles generally showed increasing activity with depth indicating older 
material at depth, especially evident in the longer cores.  Cesium-137 activities ranged from 0.1 
to 4.1 dpm g
-1 
(Table 2).  Minimum sedimentation rates were calculated from the maximum 
depths of the core and the elapsed time between 1954, the first release of 
137
Cs into the 
atmosphere, and the collection date.  Minimum sedimentation rates for all the cores ranged 
from a minimum of 2.4 mm/yr to a maximum of 5.9 mm/yr, with an average of 3.8 mm/yr 
(Table 2).  Taking only the cores with calculated 
210
Pb sedimentation rates (Cores 8, 10-15), the 
average sediment rate was 4.3 mm/yr.   
Cores 1-5, 8, 10-12, and 14 showed an apparent peak in 
137
Cs ranging in depth from 6-
10 cm (Figure 4.8 and Figure 4.9).  It is unclear whether this 
137
Cs peak corresponds to older 
material, possibly brought in by storm events.  Two of the longest cores, Cores 13 & 14, 
indicate a 
137
Cs peak at the second to last samples from the bottom for each core (Figure 4.9).  
The 25 cm peak in Core 14 is interpreted to reflect the 1963 peak in Cesium, giving an average 
sedimentation rate of 7.1 mm/yr. 
4.5 Summary 
Two depositional units were identified in Sister Lake: 1) stratified interbedded silt and 
clay event layers; and 2) a massive bioturbated silty clay unit.  All 15 cores clearly showed 
storm layering in the top 10 cm of the cores, and some cores showed two or more storm layers 
in the core.  Sandy material (up to 42% sand) in the interbedded stratified layers further 
supports high energy event transport and deposition.  Radiochemistry results indicate recent 
deposition of up to 10 cm in Sister Lake.  The X-ray radiography coupled with grain size and 
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radiochemistry results identified the signatures of two recent storm events in the shallow 
subbottom sedimentary record. 
 
 
Figure 4.8.  Core 8 Cesium-137 activity profile and X-ray radiograph.  A peak in Cesium-
137 activity at 6-8 cm depth suggests deposition of older material from shelf into Sister 





























Figure 4.9.  Core 14 Cesium-137 activity profile and X-ray radiograph.  The 25 cm peak 
in Core 14 is interpreted to reflect the 1963 peak in Cesium, giving an average 



























































1 2 10   2.4  
2 3 9   3.5  
3 10 no det   3.9  
4 10 (16) 10   4.3  
5 3 10   3.1  
6 3 no det   2.7  
7 4 no det   3.9  
8 5 (12) no det 2.8 0.77 3.1  
9 no det no det   3.5  
10 no det no det 3.4 0.90 4.3  
11 no det no det 1.9 0.63 3.9  
12 no det no det 4.1 0.97 3.5  
13 1 no det 2.1 0.64 5.9 7.1 
14 6 no det 3.6 0.79 5.9 7.1 
15 no det 2 1.9 0.80 3.1  
   
Long-term sedimentation rates from 
210
Pb activity ranged from 1.9-2.8 mm/yr.  Minimum 
average long-term sedimentation rates from 
137
Cs activity averaged 2.0 mm/yr.  The presence 
of a storm layer 1-10 cm in thickness in Sister Lake suggests that storm-related sediment 
deposition is a large factor in sedimentation in this area (Figure 4.10).  There is some indication 
of event stratigraphy preservation in the near-term from the presence of stratified storm 
layering underneath the recent storm layer.  However, the massive units at the base of all the 
box-cores indicates that the long-term preservation potential of the storm layers is very low, 
due to high rates of physical and biological mixing in this shallow lake setting.      
Results suggest storms are important to contributing sediment to the lake bottom to offset 
the effects of subsidence and sea level rise.  Blum and Roberts (2009) suggest subsidence 
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values of 6-8 mm/yr for the Louisiana coastal plain (general case) and future sea level rise rate 
of at least 3 mm/yr.  With an average long-term sedimentation rate of 2 mm/yr, the sediment 
deficit for Sister Lake is 7-9 mm/yr.  This look at the future suggests that Sister Lake will 
deepen with time and widen because of perimeter marsh erosion.   
 
 
Figure 4.10.  Minimum sedimentation rates from Cesium-137 measurements in units of 
centimeter year
-1
, and locations where Beryllium was detected indicating recent 




CHAPTER 5 STORM INDUCED LAKE HYDRODYNAMICS & SEDIMENT 
TRANSPORT MODELING 
5.1 Introduction 
The Louisiana coast experiences both tropical and extra-tropical cyclones on a repeated 
basis.  Between 1900 and 1992, 17 hurricanes struck the Louisiana coast (Stone et al., 1997).  
Over the last decade, the north-central Gulf of Mexico coast has experienced an increase in 
tropical cyclone activity (Stone et al., 2007).  Winter storms also have a significant impact on 
the coast, with an average of 20-30 extra-tropical cyclones (cold fronts) crossing the coast 
annually (Roberts et al., 1989; Perez et al., 2000; Walker and Hammack, 2000; Pepper and 
Stone, 2004; Kineke et al., 2006).  River-debouched sediments on deltaic coasts typically 
undergo multiple cycles of transport, deposition, and re-suspension (Wright and Nittrouer, 
1995).  Wind-generated waves drive nearshore circulation and sediment transport in the surf 
zone and inner continental shelf (Wright and Nittrouer, 1995; Walsh and Nittrouer, 2009).  
Sediment resuspension, transport, and deposition processes on the inner shelf and coastal bays 
from storm events are very dynamic and poorly understood. 
  Wetlands act as storm buffers, attenuating surge and waves (Wamsley et al., 2009b), 
thereby reducing the damage to coastal communities and infrastructure (Costanza et al., 2008; 
Wamsley et al., 2009b).  Increased understanding of the morphological storm response 
processes in coastal bays and lakes must be included as an important component of effective 
wetland restoration plans.  Prediction and hindcast studies using numerical models are 
important tools for coastal management.   
To expand the limited understanding of sediment dynamics in Louisiana‟s coastal bays, 
hurricane induced sediment transport processes in Sister Lake were studied using coupled 
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hydrodynamic models MIKE 21 and MIKE 3.  Areas of storm induced accretion and erosion 
were predicted under Hurricane Rita forcing conditions, which made landfall on September 24 
2005.  A field data collection program was designed to provide critical input data for storm-
related water level set-up and resulting current structure in Sister Lake (Figure 1.1).  The 
numerical model clarifies sediment transport and deposition patterns associated with Hurricane 
Rita in the geologically complex Sister Lake region.  For the first time, results of this analysis 
provide an understanding of how coastal Louisiana lakes respond to major hurricane events.   
5.2 Objectives 
The objectives of this portion of the study are to use the numerical model to simulate 
wave conditions, current structure, and water levels for an enhanced understanding of sediment 
transport and deposition in Sister Lake during Hurricane Rita.  These objectives are 
accomplished by:  1) winter storm field data collection; 2) calibration and skill assessment of 
the hydrodynamic models with winter storm period data; and 3) hindcasting Hurricane Rita 
storm conditions and estimation of related sediment transport in Sister Lake.   
5.3 Methods 
5.3.1 Numerical Models 
The third-generation spectral wind wave model Mike 21 and the three dimensional 
hydrodynamic and advection dispersion model Mike 3 were implemented for this study.  These 
coupled hydrodynamic models have been developed by the Danish Hydraulic Institute Water 
and Environment
®
, and simulate flow velocities, water level fluctuations,  waves, and sediment 
transport in response to the forcing functions (Danish Hydraulic Institute, 2005).  The models 
are based on an unstructured geographical mesh comprised of linear triangular elements.  The 
mud transport module describes erosion, transport and deposition of cohesive sediment and 
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sand/mud mixtures.  Simulation of the complex non-linear interaction between waves and 
currents was incorporated through dynamic coupling of the hydrodynamic and spectral wave 
modules (Sorenson et al., 2004).   
5.3.2 Conditions Defining the Spectral Wind Wave and Three Dimensional Hydrodynamic 
and Advection Dispersion Model 
1. Bathymetry of Sister Lake 
Bathymetric data collected in Sister Lake (discussed in Chapter 2) were tide corrected 
and triangulated to an unstructured grid (Figure 5.1).  Nautical charts produced by NOAA 
(NOAA, 2008) were used to determine the depths in the channels connecting to Sister Lake and 
along the edges of Sister Lake that were too shallow to survey. 
The land/water boundary of Sister Lake and adjoining channels were obtained by 
classifying water versus land pixels from orthophotos (2005) of the area.  A supervised 
classification was performed using ERDAS Imagine to separate out the water pixels to 
construct the water/land boundary line.   
2. Bathymetry of Area Surrounding Sister Lake 
Hurricane Rita‟s storm surge inundated southeastern Louisiana.  Therefore, the study 
area selected for the Hurricane Rita model included approximately 15 km surrounding Sister 
Lake, to include more realistic high-water and surrounding conditions.  
Bathymetric/topographic data for the study area, from 29.0317° N to 29.3385° N latitude and 
91.08940 W to 90.73480 W longitude were downloaded from the National Geophysical Data 
Center (NGDC) NOAA Satellite and Information System (Divins and Metzger, 2009).  The 
grid database was the US Coastal Relief Model Grids with a 3 arc-second (approximately 90 
m) resolution.  The NGDC data were only used in areas around the Sister Lake land/water 
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boundary.  Inside the land/water boundary, the NGDC data were removed, and the high 
resolution bathymetry data were incorporated (Figure 5.1).  Collected bathymetric data in 
combination with NOAA and NGDC bathymetric/topographic data were triangulated to an 
unstructured grid (Figure 5.2).   
The bathymetric/topographic grid incorporated varying degrees of spatial resolution in 
accordance with the geomorphological characteristics of the coastal features and the level of 
accuracy needed.  The extended model domain consisted of 5196 nodes and 6087 elements 
(Figure 5.2).  A high resolution mesh file (~ 240 m) was used inside Sister Lake with increased 
resolution in the area around the southern channel sensor location (~ 83 m) and in the channels 
(~140 m) (Figure 5.1).  A coarser resolution (~ 961 m) was used in the area surrounding Sister 
Lake since the bathymetry/topography resolution of the NOAA and NGDC datasets was lower 
than the high resolution data collected from Sister Lake.   
3. Bottom Friction 
Dissipation due to bottom friction is taken into account in the spectral wave model.  The 
bottom friction was computed as a roughness, dependent on the median (D50) grain size.  Grain 
size for the area within Sister Lake was obtained by analyzing collected core data (see Chapter 
5).  Outside the Sister Lake region, available grain size data obtained from the USGS 
usSEABED database (United States Geological Survey, 2009) were used.  Grain size data 
compiled from these sources were interpolated and gridded.  For the surrounding low-lying, 
fine-grained land area, the grain size was set to silt size (0.002 mm). 
4. Bed Resistance 
Bed resistance affects the velocity of flow through frictional losses.  In Mike21, the bed 




Where g is the gravitational acceleration, Q is the discharge, A is the cross sectional 
flow area, R is the hydraulic radius, and n is the Manning friction coefficient.     
 
 
Figure 5.1.  Bathymetric data gridded to a triangular mesh for the Sister Lake area.  
Resolution is varying in accordance with the geomorphological characteristics of the 
















Side-scan data provided detailed images of the Sister Lake bottom (Chapter 2), and 
differences in side-scan reflectance values were used to estimate bed resistance.  The classified 
side-scan image (see Chapter 4) from the pre-storms Sister Lake survey was used to compute a 
spatially varying bed resistance input to the model.  Core grain size data and identified oyster 
areas provided data for estimation of the Manning‟s coefficient, which was used to compute a 
spatially varying bed resistance input to the model.  Core grain size data and identified oyster 
areas provided data for estimation of the Manning‟s roughness coefficient values for each class 
in the side-scan image.  A Manning‟s coefficient was assigned to each class according to the 
estimated content of the bottom (Chow, 1959) (Table 3).  Manning‟s coefficients were also 
assigned to the bathymetric/topographic data outside the boundary of Sister Lake and the 
connecting channels.  The NGDC bathymetry/topography data outside Sister Lake were 
separated into subaerial and subaqueous by depth (above or below 0 m elevation).  The data 
corresponding to subaqueous were assigned a Manning‟s coefficient resistance according to 
grain size values obtained from the usSEABED data. The data corresponding to subaerial 
vegetation were assigned a Manning‟s coefficient of 0.056, since most of this area is wetlands 
with small vegetated plant matter (Chow, 1959) (Table 3).  There are many complexities of 
flow through vegetation that have not been resolved in numerical models such as roughness  
(Loder et al., 2009).  The Manning‟s coefficient provides only an estimate of the frictional 
resistance provided by the vegetation and lake bottom types (Wamsley et al., 2009a; Wamsley 
et al., 2009b).  
5. Water Level, Wind, and Velocity Data  
The United States Geological Survey (USGS) maintains a coastal station in the northern 
center of Sister Lake (Latitude 29°15'08",   Longitude 90°55'18"   NAD27, USGS 07381349 
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Caillou Lake (Sister Lake) SW of Dulac, LW) (Figure 5.4).  Hourly temperature and elevation 
data were downloaded from the USGS website (United States Geological Survey, 2005).  The 
sensor did not record data from September 23-28 2005 due to damages sustained from the 
landfall of Hurricane Rita.  The USGS also maintains a sensor in Caillou Bay (Latitude 
29°04'41",   Longitude 90°52'17"   NAD83, USGS 073813498 Caillou Bay SW of Cocodrie, 
LA) (Figure 5.4).  Hourly temperature, wind speed, wind direction, and elevation data were 
downloaded from the USGS website.  This sensor did not collect data from August 28 - 
September 28 2005 because it failed during Hurricane Katrina landfall on August 29 2005. 
 
Figure 5.2.  Bathymetry gridded to a triangular mesh for the Sister Lake and surrounding 
area with varying resolution in the domain in accordance with the geomorphological 
characteristics of the coastal features and level of accuracy needed.  The grid in Sister 
Lake is the fine resolution detailed in Figure 5.1.  The Datum: WGS84 Projection: UTM 















Table 3.  Manning's n roughness coefficients for bottom types determined from classified 
Side-Scan mosaic, Sister Lake survey 1 (Chapter 4) 




Soft Mud with Scattered 
Shell 
40 
Oyster Reef 14.3 
Natural Oyster Reef 25 
Soft Mud 50 
Edges of Sister Lake 50 
Channel 16.67 
Surrounding Sister Lake  43 
Topographic Vegetation 18 
 
 
Figure 5.3.  Instrument tripods used for collecting hydrodynamic data in the Sister Lake 
southwestern tidal channel and northern channel.   
84 
 
Table 4.  Hydrodynamic sensor locations.  Tripod 1 collected pressure and current speed 
and direction, tripod 2 collected pressure information only 
 
 Site Latitude Longitude Depth (m) 
Tripod 1 
(with ADCP) 
Southeastern Channel 29° 12.926‟ N 90° 56.968‟ W 5.39 
Tripod 2 Northern Channel 29° 15.748‟ 90° 56.057‟ 5.49 
 
 
Figure 5.4.  Locations for United States Geological Survey (USGS) tide and wind sensors, 
and Coastal Studies Institute (CSI) tide, current, and wave sensors.   
Legend
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Instrument tripods were deployed at two sites in Sister Lake on February 2, 2007 
(Figure 5.3), and collected hydrodynamic data for a complete monthly tidal cycle during the 
winter storm period.  Site 1 was in the southern tidal channel from Sister Lake to the Gulf of 
Mexico (Figure 5.4).  A buoy was needed to tie off the instrument tripod; therefore the sensor 
was located close to the southernmost buoy „WR4‟.  There was an old ship wreck close to the 
marker.  The instrument tripod was close enough to the marker to tie off, but as far away as 
possible from the ship wreck, to avoid data contamination.  Site 2 was in the northern channel 
of Sister Lake, connecting to Lake Mechant (Figure 5.4).   
Both current velocity and pressure data were measured at Site 1 with a Sontek YSI PC-
ADP (Pulse Coherent Acoustic Doppler Profiler) from February 2, 2007 until March 9, 2007.  
Pressure and flow velocity data were collected in 3 hour segments, at a sampling rate of 2 times 
per second (2 Hz).  The instrument took 10 minutes of every 3 hour segment to write the data to 
a file.  Water level and velocity data files were exported in ASCII format.  Data were processed 
using MATLAB to concatenate files into a continuous time series.  The gaps in data due to 
processing time at the end of every 3 hour time segment were set to NaN.  Data were averaged 
over 10 minute periods for inputs to the hydrodynamic model.  Pressure data were in decibar 
(dbar), and these were converted to meters using an empirical formula (Sea-Bird, 2007, 
UNESCO, 2004).  Gravity (g) according to latitude was computed, which in turn is used to 
calculate depth with regard to pressure.  Sea-Bird assumes a water column temperature of 0° C 
with 35 practical salinity units (PSU): 
g (m/sec
2
) = 9.780318 * [ 1.0 + ( 5.2788x10 
-3
  + 2.36x10 
-5
  * x) * x ] + 1.092x10 
-6




x = [sin (latitude / 57.29578) ] 
2
  
p = pressure (decibars) 
depth (meters) = [(((-1.82x10 
-15
  * p + 2.279x10 
-10
 ) * p - 2.2512x10 
-5
 ) * p + 9.72659) * p]/g 
where,  p = pressure (decibars)  and g = gravity (m/sec
2
) 
Water level was measured at Site 2 in the northern channel with a Nortek Easy-Q 
system.  Data were collected from Feb 2 2007 until April 20 2007.  The pressure data were 
exported as ASCII files, read into MATLAB and concatenated.  The data showed a drop in 
mean depth of more than one meter after April 12 2007.  This drop was likely due to a loss of 
battery power, and these data were excluded.     
 The water level data from USGS sensors at Caillou Lake (Sister Lake) and Caillou Bay 
are relative to mean lower low water (MLLW).  The mean water level for the northern and 
southern channels was computed, and subtracted from the respective data series.  The level 
fluctuations correlate closely to the USGS sensors that are calibrated relative to MLLW (Figure 
5.5).   
The current speed and direction were also averaged over 10 minute intervals.  The 
system profiles the water column in a vertical direction (sensor looking up), and the data bin 
21, closest to the surface was chosen to capture the highest current velocities which were used 
for validating the hydrodynamic model (Figure 5.6). 
Hourly wind speed and direction were obtained from the USGS Caillou Bay sensor for 
the time period February 2, 2007 to April 20, 2007 overlapping the collected pressure and 
velocity data (Figure 5.7).  To determine the contribution of tidal versus other factors in Sister 
Lake, the current data collected at Site 1 in the southern channel were separated into tidal and 
residual components (Figure 5.8).  At high wind speeds, such as on 2-13-2007 (Figure 5.7), the 
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residual current is significantly higher than during low wind conditions (2-3-2007) when most 
of the total current is comprised of the tidal component. 
 
Figure 5.5.  Water level elevation data for Coastal Studies Institute sensors, northern 
channel and southern channel, and United States Geological Survey sensors in Caillou 
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Figure 5.6.  Current speed and direction at sensor in southern channel  
    
 
 
Figure 5.7.  Wind speed and direction at United States Geological Survey sensor in 
Caillou Bay 
















































Figure 5.8.  Total current at hydrodynamic sensor Site 1 in southern channel, and the 
contribution of tidal current versus other factors (residual) in the total current.  At high 
wind speeds, such as 13 February 2007(Figure 5.7), the residual current is significantly 
higher than during low wind conditions (2-3-2007) when most of the total current is 
comprised of the tidal component. 
6. High Resolution Wind Data 
Strong winds associated with hurricanes are the most important driving force in the 
generation of surges and high velocity currents. For this study, National Oceanic and 
Atmospheric Administration (NOAA)/Hurricane Research Division (HRD) high resolution 
analyzed wind data (online at www.aoml.noaa.gov/hrd/) were merged with North American 
Regional Re-analyzed (NARR) wind data. The latter have a coarser resolution of ~ 32 km 
compared to the high resolution grid of HRD wind (~6 km). The HRD wind analysis uses all 
























Current Velocity at Site 1, Southern Channel
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the surface, and is gridded in a 1000 km x 1000 km “moving box” centered about the 
hurricane‟s track. From the HRD wind data, storm centers are first linearly interpolated to 3 
hourly interval locations and consecutive HRD grids are then overlapped at the 3 hourly 
locations and linearly interpolated. The 3 hourly HRD winds are then merged with NARR 
winds using a weight that retains the HRD wind data within its data boundary and smoothly 
meshes with the NARR wind beyond that boundary. The HRD data show a snapshot of the 
wind during the approaching phase of Hurricane Rita (Figure 5.9).  These high resolution wind 
data were used to hindcast the storm surge and current fields during Hurricane Rita. For 
calibration and skill assessment of the hydrodynamic models medium resolution NARR wind 
data were used, which correlated closely with the hourly USGS data collected in Caillou Bay 
(Figure 5.10).   
7. Wave Data 
Wave data were not collected in Sister Lake during the winter storm period, and no 
other in-situ wave data were available from the Sister Lake region.  An operational Gulf of 
Mexico regional wave model was nested with the Sister Lake model for simulating Hurricane 
Rita induced wave fields.   
5.3.3 Gulf of Mexico Wave Fields and Storm Surge Data for Hurricane Rita Hindcast 
Mike 21 uses the finite volume method to solve the wave action equations on an 
unstructured triangular mesh to resolve wave fields along the coastal zones, which encompass 
complex geomorphologic features.  This model has been implemented for the Gulf of Mexico 
(Jose and Stone, 2006; Jose et al., 2007; Kobashi, 2009; Spaziani et al., 2009) (Figure 5.11).  




Figure 5.9.  Hurricane Research Division’s re-analyzed high resolution wind fields of 
















Figure 5.10.  Comparison of USGS hourly wind direction data collected at Caillou Bay 
with Hurricane Research Division’s Regional Re-Analyzed high resolution wind data. 
simulate hurricane induced wave fields for the entire Gulf of Mexico during Hurricane Rita.  
The model was skill assessed using archived wave data from National Data Buoy Center 
(NDBC) buoys from various locations in the Gulf.  Bulk wave parameters along the southern 
boundary of the coastal model (Sister Lake study area) were computed from the regional model 
(Figure 5.2).  The coastal Sister Lake model was forced with these simulated wave fields along 
the southern boundary, combined with the high resolution 2D wind data. The western and 
eastern boundaries were assigned as radiative boundaries, so that wave energy could freely 
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propagate out from the domain.  The northern boundary, which was relatively far away from 
the lake boundary, was assigned as closed.  
The Advanced Circulation Model (ADCIRC), a coastal circulation and storm surge 
model, was also implemented for the entire Gulf of Mexico (Jose et al., 2009).  High resolution 
blended wind data were used to force the model to simulate hurricane induced surge levels for 
the entire Gulf of Mexico during Hurricane Rita.  The model was validated using elevation data 
from NOAA tide gauge records from the northern Gulf coast.  Water level elevations along the 
southern boundary of the Sister Lake study area were extracted from this regional model and 
used to force the higher-resolution coastal model (Figure 5.2). 
 
Figure 5.11.  Bathymetry and spatial domain for Hurricane Rita wave and elevation 




















0:00:00 12/30/1899  Time Step 0 of 0. 






























Louisiana‟s coast is exposed to a microtidal conditions where during storms tide is 
insignificant compared to the impact of waves and surge.  Therefore, the wave and surge data 
were used to force the coastal model, without incorporation of tidal conditions.  The water level 
data extracted from ADCIRC simulations included tidal forcing as input.  The NOAA wind 
data were available every three hours, and therefore the wave and surge data were extracted at 
the Sister Lake boundary from the validated Gulf of Mexico models at three hour intervals. 
5.3.4 Specifications for the Hydrodynamic Module: Model Calibration 
The shallow water equations were solved using a low order, fast algorithm for both time 
integration and space discretization.  The minimum time step was set to 1 s, and the maximum 
time step to 2 s.  The critical CFL (Courant-Friedrichs-Lewy) number was 0.8, and the output 
was checked to ensure that it remained below the critical CFL number, indicating model 
stability.   
Flooding and drying were included, since the tidal variation and storm forcing will 
cause the marshes to flood and dry out.  A drying depth of 0.005 m, flooding depth of 0.05 m, 
and wetting depth of 0.1m were selected.  Density variation was considered to remain constant 
over the small study area, and the density type was specified as barotropic.  The horizontal 
eddy viscosity was computed using the Smagorinsky formulation (Smagorinsky, 1963) with a 
constant coefficient of 0.28.   
Bed resistance was specified by incorporating the two-dimensional Manning number 
map varying in domain (described in section 4Bed Resistance).  The model was forced with the 
2-dimensional wind data (described in section 6 High Resolution Wind Data), varying in both 
time and domain over the study area.  The wind friction was set to a constant value of 0.002.  
The hydrodynamic and wave modules were executed in coupled mode, so the wave radiation 
95 
 
stress was dynamically input from the spectral wave simulation.   Also, the variation in water 
depth computed from the hydrodynamic models would be dynamically fed back into the wave 
model for the subsequent computations. Initial surface elevation was set to a constant, 0 m.   
The northern boundary was set to water level data collected in the northern channel.  
The southern boundary was set to water level data obtained from the Caillou Bay Gauge.  The 
discharges across the boundaries were estimated during the simulation.  The radiation stress 
correction was included for both the southern and northern boundaries to include the water 
level setup caused by breaking waves.  The eastern and western boundaries, being far from the 
lake boundaries, were set to specified fluxes with constant p-flux and q-flux values of 0 m
3
/s/m. 
5.3.5 Specifications for the Spectral Wave Module 
A fully spectral formulation was selected for the wave model, with an in-stationary time 
formulation.  The wave simulation was started at the same time as the hydrodynamic module.   
A logarithmic discretization type was used for frequency discretization.  Twenty five 
frequencies were used, with a minimum frequency of 0.055 Hz, and a frequency factor of 1.1.  
A 360 degree rose was set as the discretization type for directional discretization, with 16 
directions.  There was no separation of wind-sea and swell attempted.  The solution technique 
for the in-stationary formulation was chosen as low order, fast algorithm for the geographical 
space discretization.  The minimum time step was selected as 5 s, and the maximum as 60 s.  
The water level conditions were set from the water level variation from the hydrodynamic 
simulation.  The current conditions were also set from the hydrodynamic simulation using a 
blocking factor of 0.1.   
The wave model was forced with the 2D wind data, varying in time and domain.  The 
air-sea interaction was coupled with the background Charnock parameter set to 0.01.  
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Diffraction was included.  Quadruplet-wave interaction was included in the energy transfer 
equations.  The wave breaking model was set to use a constant gamma value of 0.8.   
The model for bottom friction is selected to reflect grain size diameter, varying in 
domain according to the core data grain size map created (described in section 3 Bottom 
Friction).  White capping parameter was included, with a constant dissipation coefficient, Cdis, 
of 4.5 and a Delta of 0.5.  Initial conditions for the spectra are set from empirical formulas of 
JONSWAP (Joint North Sea Wave Analysis Project) fetch growth expression.  The boundary 
conditions were set to lateral boundaries.   
5.3.6 Specifications for the Mud Transport Module 
The mud transport module was included in the Hurricane Rita hindcast.  The solution 
technique was set the same as the hydrodynamic calculations, using a low order, fast algorithm.   
The water column parameters were specified to include flocculation calculations, with 
density of sediment set to 2650 kg/m
3
, concentration for flocculation of 0.01 kg/m
3
, and 
concentration for hindered settling to 10 kg/m
3
.  The settling velocity coefficient was set to a 
constant value of 5 m/s.  The distribution of suspended sediments in the water column was 
described by the Teeter equation (Teeter, 1986).  The critical shear stress for deposition was set 
to 0.7 N/m
2
.   
The bed parameters describe the erosiveness and density of the layers.  Two sediment 
layers were input.  The first layer was described as soft mud, with the power of erosion value 
set to 8.3, and the second layer as hard mud with a power of erosion value of 1.  For each layer 
the erosion coefficient was set to a constant value of 0.000005 kg/m
2
/s.  The critical shear stress 
was set to 0.15 N/m
2
 in the first layer, and to 0.25 N/m
2
 in the second layer (Kobashi, 2009).  
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Layer 1 was set to a density of 180 k/m
3
.  The more consolidated layer 2 was set to 300 kg/m
3
.  
Bed roughness was set to a constant value of 0.1 m.   
Through coupling of the modules, the wave field was included from the spectral wave 
simulation.  The dispersion properties were specified with a scaled eddy viscosity formulation 
and a scaling factor of 1.  The fraction was set to a constant value of 0.35 kg/m
3
.  The layer 1 
thickness was set to an initial constant value of 0.05 m.  Layer 2 was set to an initial constant 
thickness of 2 m.  The northern boundary was set to land.  The southern, western, and eastern 
boundaries were set to a constant gradient.  
5.3.7 Model Skill Assessment 
The MIKE 21/3 hydrodynamic and spectral wave modules were run simultaneously, 
allowing feedback of the results between modules.  Calibration was run using a subset time 
during the winter storm data collection period.  The time period from 02-07-2007 06:20:00 to 
02-17-2007 06:20:00 UTC was chosen for calibration since it contained both representative 
calm conditions and strong extra-tropical winter storm conditions.  The winter storm period 
was chosen for model calibration since similarities exist in hydrodynamic forcings between 
tropical and extra-tropical cyclones in coastal Louisiana (Pepper and Stone, 2002).  The Sister 
Lake domain was used for calibration (Figure 5.1).     
5.3.8 Skill Assessment Results 
The simulated water level data were compared with the time series data from the USGS 
sensor located at Sister Lake (Figure 5.4).  The agreement between simulated water level data 
and time series data from the USGS sensor located in Sister Lake was reasonable with the 
model predicting the levels and general shape of the time series and a strong correlation with 
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phase (Figure 5.12).  The minimum elevation levels were somewhat overestimated with the 
model.   
 
Figure 5.12.  Comparison of model-predicted and observed water levels at the United 
States Geological Survey station location in Sister Lake.  























Figure 5.13.  Comparison of model-predicted and observed v velocities at the southern 
channel.   
The model was also skill assessed for velocity by comparing model outputs of velocity 
at the southern channel with the velocity data collected by the PCADP sensor from the southern 
channel (Figure 5.4).  The u and v velocities were rotated by 35 degrees to reflect the physical 
orientation of the channel.  The rotated v velocities contained most of the momentum, and the 
model closely predicted the levels and phase of the measured v velocities (Figure 5.13).  The u 
velocity levels were low, reflecting the low levels of flow expected in this direction.  The 
model and data matched reasonably well (Figure 5.14).  Li et al. (2008) found residual eddies 
in channels with complicated curvature, and the u velocities observed in the data probably 
reflect these localized eddy patterns. 





























Figure 5.14.  Comparison of model-predicted and observed u velocities at the southern 
channel.  
5.4 Hindcast of Hurricane Rita 
Hurricane Rita conditions were hindcast using the coupled hydrodynamic, spectral, and 
mud transport modules.  Rita hindcast was run from the time period 09-22-2005 00:00:00 to 
10-01-2005 00:00:00 UTC time.  This time period contained pre-landfall and post-landfall 
conditions, and also incorporated the return flow period.  The larger domain, including Sister 
Lake and channels and surrounding areas, was used for the Rita hindcast (Figure 5.2).     
5.4.1 Water Level Elevations 
The model predicted water levels in Sister Lake were approximately a meter at the 
USGS Sister Lake station on September 24 2005, the day that Hurricane Rita made landfall 



























(Figure 5.15).  This water elevation was in good agreement with the SLOSH model that 
predicted 1.3 m of flooding in the Sister Lake area from Hurricane Rita (URS Group, 2006).  
Due to different dynamics, surge outflow took a longer period of time than inundation and the 
same phenomena was reported by (Rego and Li, 2009), based on FVCOM simulations of 
Hurricane Rita induced inland flooding along the Louisiana coast.  On the rising limb of the 
water elevation curve, erosional processes are thought to dominate, followed by depositional 
processes on the falling limb that reflect falling water levels and reductions in wind energy.  
The USGS collected Rita storm surge data in southeastern Texas and southwestern Louisiana 
(McGee et al., 2006).  The long time of receding surge observed in the predicted water level for 
the USGS Sister Lake site (Figure 5.15) is similar to that in USGS collected Rita surge data 
collected closest to the southeastern most portion of their dataset, east of White Lake, LA 
(Figure 5.16).   
Water level elevations were slightly increased at the southwestern boundary on 09-23-
2005, a day before Hurricane Rita‟s landfall (Figure 5.17).  The water elevations continued to 
increase, flooding Sister Lake from a southwesterly forcing, consistent with the 
counterclockwise Rita winds (Figure 5.18).  On 09-24-2005 just before landfall, the water level 
elevations inside Sister Lake were at the maximums, with inundation of wetlands surrounding 
Sister Lake (Figure 5.19).  The velocity vectors were in a northerly direction during the pre-
hurricane landfall and landfall time (Figure 5.19).  One day after Rita‟s landfall, the entire 
model domain was still inundated (Figure 5.20) with velocity vectors in the southerly direction, 





Figure 5.15.  Model-predicted water elevation (meters) at the USGS Sister Lake site.  
Water elevations peak on September 24 2005 from 00 to 03 UTC September 24 2005, just 
prior to Hurricane Rita’s landfall at 08 UTC.     

























Figure 5.16.  The United States Geological Survey collected Rita storm surge data in 
southeastern Texas and southwestern Louisiana.  Water levels at United States Geological 
Survey sensor LA 9 show a long return period for surge.   




























Figure 5.17.  Water elevations on September 23 2005 at 00 UTC with elevations beginning 
to increase at southern boundary.  Hurricane Rita made landfall on September 24 at 08 
UTC.  Black arrows indicate velocity vectors. The black polygon is the outline of Sister 
Lake and its channels.  Gray areas are non-submerged land.   Datum: WGS84 Projection: 
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Figure 5.18.  Water elevations on September 23 2005 at 18 UTC with elevations increasing 
at southwestern boundary.  Hurricane Rita made landfall on September 24 at 08 UTC.  
Black arrows indicate velocity vectors. The black polygon is the outline of Sister Lake and 
its channels.  Gray areas are non-submerged land.   Datum: WGS84 Projection: UTM 
Zone 15 N.   
5.4.2 Significant Wave Height 
The significant wave height in Sister Lake peaked at approximately 1 meter just prior to 
Hurricane Rita‟s landfall (Figure 5.21).  Data from in-situ observing stations at WAVCIS 
(Wave-Current-Surge Information System) station 14 located 69 km northwest of Sister Lake 
in West Cote Blanche Bay, recorded wave heights up to 1.8 m during Hurricane Rita.  These 
wave heights were approximately 10 times higher than fair weather conditions, and caused 
significant sediment resuspension due to shear stresses due to waves of 0.9 N m
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higher than the threshold causing erosion (Kobashi et al., Submitted).  Wave heights reached 
2.6 m at WAVCIS 5 (located south of Terrebonne Bay, 42 km southeast of Sister Lake) during 
Hurricane Rita, indicating that offshore wave energy before and after landfall was the main 
driving force resuspending and transporting sediments onshore and into Sister Lake (Kobashi et 
al., Submitted).     
 
Figure 5.19.  Water elevations on September 24 2005 at 03 UTC with inundation of 
wetlands surrounding Sister Lake.  Hurricane Rita made landfall on September 24 at 08 
UTC.  Black arrows indicate velocity vectors. The black polygon is the outline of Sister 
Lake and its channels.  Gray areas are non-submerged land.   Datum: WGS84 Projection: 
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Figure 5.20.  Water elevations on September 25 at 08 UTC, with elevated water levels in 
entire domain.  Hurricane Rita made landfall on September 24 at 08 UTC.  Black arrows 
indicate velocity vectors. The black polygon is the outline of Sister Lake and its channels.  
The velocity vectors are in a southerly direction indicating return flow.  Gray areas are 
non-submerged land.   Datum: WGS84 Projection: UTM Zone 15 N.    
5.4.1 Estimation of Sediment Transport Potential 
The high velocities and significant wave heights during Hurricane Katrina induced 
significant sediment re-suspension.  One day after Hurricane Rita made landfall, a MODIS 
image showed plumes of suspended sediment off the Louisiana coast (Figure 5.22).   
Bed shear stresses due to both currents and waves were computed for the entire Sister 
Lake domain to estimate the sediment transport potential of Rita.  On 9-24-2005 at 03 UTC, 
most of the domain was above the critical shear stress (0.15 N/m
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threshold shear stress for sediment re-suspension was taken as 0.15 N/m
2
, based on Kobashi 
(2009) and Kerper, D.R. (personal communication). The velocity vectors for this time period 
point northward (Figure 5.19), indicating erosion and onshore transport of sediment just prior 
to and during Hurricane Rita landfall.  During the post-landfall phase, the velocity vectors 
indicate return flow (Figure 5.20), suggesting flushing and redistribution of sediments (Figure 
5.22).  As Rita made landfall, the bed shear stresses decreased in Sister Lake, with most of the 
area below the critical threshold for causing erosion (Figure 5.24).  The eastern portion of 
Sister Lake had bed shear stress below the critical depositional threshold, resulting in sediment 
deposition (0.07 N/m
2
) (Figure 5.25).  This pattern of bed shear stresses below the critical value 
causing deposition in the eastern and northeastern portion of Sister Lake continued post-storm 
until the depositional area increased to almost the entire Sister Lake area on 9-24-2005 at 23 
UTC (Figure 5.26).  Given the large amounts of suspended sediment in the water column on the 
day following Hurricane Rita (Figure 5.22), deposition is suggested by the model in the eastern 
portion of Sister Lake at landfall and after, and across the entire lake bottom after September 24 
at 23 UTC.  The ideal unit that would result from the physical conditions hindcast by the model 
would be an erosional base, silty sediment, with a top layer of clay material.  The erosion and 
deposition patterns hindcast by the model were corroborated by the geophysical data collected 
pre-and post-storms (Chapters 2 and 3) and post-storms core data (Chapter 4).  Surface 
sediment sampled with a box-corer had erosional bases overlain with silt-rich sediments capped 
by interbedded silt and mud units.  Change detection analysis of the geophysical data indicates 
that the northeastern and eastern portion of Sister Lake experienced sedimentation between 
surveys.  Analysis of the core data taken post-storms showed clear increments of sedimentation 
associated with the storm period, with thicker deposits in the northeastern portion of Sister 
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Lake.  This result corresponds with the longer time period the model hindcast for shear stresses 




Figure 5.21.  Significant wave height distribution on September 24 2005 at 03:00:00 UTC.  
The black polygon is the outline of Sister Lake and its channels.  Datum: WGS84 
Projection: UTM Zone 15 N. 
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Figure 5.22.  Time sequence of MODIS true color imagery showing suspended sediment 
associated with Hurricane Rita on 25 September 2009.  Sister Lake study area is outlined 
with yellow polygon.   
 
Figure 5.23.  Bed shear stresses on September 24 2005 at 03 UTC.  Critical shear stress 
causing erosion is 0.15 N/m
2
, and levels at and above the critical shear stress are yellow in 
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Figure 5.24.  Bed shear stresses on September 24 2005 at 08 UTC.  Critical shear stress 
causing erosion is 0.15 N/m
2
 indicated in yellow.  Datum: WGS84 Projection: UTM Zone 
15 N.   
 
 
Figure 5.25.  Bed shear stresses for Sister Lake area on September 24 2005 at 08 UTC.  
Critical shear stress causing erosion is 0.15 N/m
2
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causing deposition is 0.07 N/m
2
 and below indicated in green.  Datum: WGS84 Projection: 
UTM Zone 15 N. 
 
Figure 5.26.  Bed shear stresses for Sister Lake area on September 24 2005 at 23 UTC.  
Critical shear stress causing erosion is 0.15 N/m
2
 indicated in yellow, critical shear stress 
causing deposition is 0.07 N/m
2
 and below indicated in green.  Datum: WGS84 Projection: 
UTM Zone 15 N. 
5.5 Summary 
This study is the first to implement MIKE21/MIKE 3 for a coastal lake setting in the 
northern Gulf of Mexico region.  Results of this analysis provide an initial understanding of 
how the morphology of a coastal Louisiana lake responds to major hurricane events.  Water 
level elevations in Sister Lake peaked at just over 1 m, with wave heights of approximately1 
meter 2 hours prior to Hurricane Rita‟s landfall.  The water elevation rose quickly to 1 m the 
day before Rita‟s landfall, with a longer return flow period of 4 days contributing to the post-
hurricane depositional pattern.  Bed shear stresses across almost the entire domain prior to 
landfall were above the critical value (0.15 N/m
2
) causing erosion of the fine sediments on the 
Sister Lake bottom.  Flows vectors were in a northerly and northwesterly direction the day prior 
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Bed shear stresses in the western portion of Sister Lake were below the critical value causing 
deposition during Rita‟s landfall, indicating significant deposition in the western portion of 
Sister Lake post-storm.  The area of deposition increased to almost the entire Sister Lake 
bottom within 14 hours of landfall, indicating sedimentation over the entire lake bottom post-




CHAPTER 6 CONCLUSIONS 
This study focused on a main research question:  How to geologically characterize a 
lake bottom and assess, quantify, and model impacts of storms on the lake bottom?  The 
research question and objectives were addressed by collection and analysis of a large high 
resolution geophysical dataset, event sedimentology, and numerical modeling of storm-forced 
lake bottom processes and responses.   
High resolution geophysical data in Sister Lake provided detailed characterization of 
the low-relief (~0.5 m) boundary conditions of this shallow coastal lake.  The side-scan sonar 
mosaic vividly reproduced the hard bottom cultch and natural oyster beds, broad areas of 
relatively soft bottom areas free of significant shell material, and human activity (dredge, scour 
marks).  The CHIRP profiles imaged lateral variability in seabed and sediment type, faults, and 
relict channel features.  This dataset also registered the close linkages of subbottom to surface 
reflectance in oyster habitat areas.  Faults that clearly offset stratigraphy were identified in the 
eastern portion of Sister Lake.  They also expressed themselves in long linear fairways of 
undulating stratigraphy trending in the NE-SW direction as interpreted from subbottom data 
acquired in the recent and uncompacted sediments.  It appears that in Sister Lake, channels 
preferentially form along undulating fault features.  A centrally located large relict channel 
suggests that the combination of regional subsidence related to fault lineations was a factor in 
initializing the formation of Sister Lake.  The georeferenced side-scan mosaic, bathymetry, and 
the CHIRP data serve as a permanent record of the surface and shallow subsurface of Sister 
Lake for future study.   
Digital signal processing and change detection techniques were applied to, and 
developed for the geophysical datasets to analyze and quantify changes in the lake bottom 
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during the short storm period between surveys.  These methodologies provided a detailed 
analysis of areas of sedimentation and erosion between surveys to better understand impacts of 
storms on coastal Louisiana lakes.  Side-scan and CHIRP change detection analyses quantified 
sedimentation in the northeastern portion of Sister Lake between surveys.  Sediment was found 
to be deposited on oyster reefs, while scouring and/or deposition of coarser grained material 
occurred near the mouths of the tidal channels as they enter the southern part of the lake.   
The accumulation or erosion of sediments on the lake bottom during the short storm 
period between surveys was further evaluated through analysis of physical sediment properties, 
event stratigraphy, and radionuclide dating of box-cores collected during the post-storms 
survey.  Minimum average long-term sedimentation rates from 137Cs activity averaged 2.0 mm/yr.  
Sediment dynamics indicated recent deposition of up to 10 cm in Sister Lake, suggesting that 
storms mobilize significant volumes of sediment and deposit it on the lake bottom.  However, 
sediment accumulation by infrequent tropical cyclones only partially offsets the effects of 
subsidence and sea level rise in Sister Lake; a computed long-term sediment deficit of 7-9 mm/yr 
suggests that Sister Lake will deepen and widen with time.  
The limited understanding of sediment dynamics in Louisiana‟s coastal lakes was 
further expanded through the study of hurricane-induced sediment transport processes in Sister 
Lake using coupled hydrodynamic models Mike 21 and Mike 3 calibrated to field data.  Bed 
shear stresses across almost the entire model domain prior to Hurricane Rita‟s landfall were above 
the critical value causing erosion. Water elevations in Sister Lake peaked at just over 1 m, with 
wave heights of approximately 1 meter 2 hours prior to Hurricane Rita‟s landfall.  Bed shear 
stresses in the western portion of Sister Lake were below the critical value causing deposition 
during Rita‟s landfall, indicating significant deposition in the western portion of Sister Lake post-
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storm.  As the storm progressed, the area of deposition increased to almost the entire Sister Lake 
bottom within 14 hours of landfall, indicating sedimentation over the entire lake bottom post-storm.  
The ideal unit that would result from the physical conditions hindcast by the model was 
corroborated with depositional units identified in boxcores of an erosional base overlain by recently 
deposited silty material topped by clays.   
This study focused on a part of the coastal landscape that has received comparatively little 
scientific attention, coastal lakes, and is the most comprehensive study of tropical cyclone impacts 
on a common Louisiana coastal environment.  Results provide a framework and fundamental 
understanding of lake bottom characteristics and impacts of storm-related physical processes on 
erosion and deposition.  With predicted sea level rise and increased storm activity, this 
understanding is critical for accurately assessing and predicting change for environmental 
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APPENDIX A: LOCATION AND TIDAL CORRECTION ALGORITHMS 
 
 
function[] = Bath_GPS_Crrctn_cmplt_data() 
 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
%BATHY_GPS_CRRCTN_CMPLT_DATA corrects location data GPS offset from 
fathometer 
%collected data and heading (bearing), using haversine formula.  Input data 
%obtained from sislakebathy_rev3.txt file. 
 
%Composed by Angelina Freeman 
%June 2005 
%Sister Lake Survey 
 




%Bathymetry data sampled every 1 m 
 











%long latitude (8 decimal places) 




%Whole file too large to read in at one time (Matlab memory error).  Also, 
%the format for the time needs to be changed (to numeric) in excel.  Then, 
%can read in numeric and use Matlab functions to change to text. 
 
file_pfx = 'sislakebathy_rev3_amf_'; 
dir_loc = 'C:\Documents and Settings\Angelina\My Documents\Sister Lake\'; 
 
%Loop through three files containing Sister Lake Data 
for i = 1:4 
    %Load Sister Lake Bathymetry data 
    %[num,txt] = xlsread('C:\Documents and Settings\Angelina\My 
Documents\Sister Lake\sislakebathy_rev3_amf_1.xls'); 
 
    %Automate naming of file 
    filename = strcat([dir_loc,file_pfx,num2str(i),'.xls']); 




    %write, if == 1, then write file 
    write = 1 
 
    %First take portion of data 
    xi  = size(num,1); 
    lat_read = num(1:xi,13); 
    lon_read = num(1:xi,14); 
    heading = num(1:xi,9); 
 
    %%Parameters 
    rad_earth = 6378000;    %radius of earth in m  
    
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
    %GPS Sensor at Location 1 (LAT, LON) 
    %Location 1 is lat lon data obtained 
    %Want to compute Fath location (location 2 (LAT, LON)) 
    %Calculate distance from loc 1 (LAT, LON) to loc 2 (LAT, LON) 
 
    %Corrections in x and y 
    x_corr = 3.2;   %GPS antennae located 3.2 m to right of fathometer 
    y_corr = 4.5;   %GPS antennae located 4.5 m in front of fathometer 
 
    %Calculate distance of hypotenuse 
    %Since right angle, c^2 = (a^2 + b^2) 
 
    hyp_sqrd = (x_corr^2 + y_corr^2); 
    hyp = sqrt(hyp_sqrd); 
 
    %Distance (in m) from GPS to Fath is the hypoteneuse of right triangle 
    dist = hyp; 
 
    %Convert distance, d, from meters to distance in "radians" (arc or 
central 
    %angle).  Divide d by radius of the earth (in m) to get arc in radians 
    d = dist/rad_earth; 
 
    %Loop through LAT and LON from data files, presently test with input 
LAT 
    %and LON.  Check units and Easting/Westing negative convention in data 
AMF 
    %lat1 = 38.898556;  %Decimal Degrees 
    %lon1 = -77.037852; %Decimal Degrees 
 
    %Read in heading (bearing) from data 
    %heading = 180;  %in degrees, change to radians 
 
    %Convert heading to radians; 
    deg2rad = (2*pi)/360; 
 
    %Heading in radians 
    tc = heading.*deg2rad; 
 
    %Convert LAT LON to radians 
    lat1 = lat_read.*deg2rad; 
    lon1 = lon_read.*deg2rad; 
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    %Calculate location 2 (LAT, LON) using haversine formula 
    %Haversine formula 
    %http://mathworld.wolfram.com/Haversine.html 
    %Haversine formula is good for small distances 
    lat=asin(sin(lat1).*cos(d)+cos(lat1).*sin(d).*cos(tc)); 
    if (cos(lat)==0) 
        lon=lon1;    %// endpoint a pole 
    else 
        lon=mod(lon1-asin(sin(tc).*sin(d)./cos(lat))+pi,2*pi)-pi; 
    end 
 
    %This is a more general formula, useful also for larger distances 
    %Including this as a check 
    % lat =asin(sin(lat1)*cos(d)+cos(lat1)*sin(d)*cos(tc)); 
    % dlon=atan2(sin(tc)*sin(d)*cos(lat1),cos(d)-sin(lat1)*sin(lat)); 
    % lon=mod( lon1-dlon +pi,2*pi )-pi; 
 
    %Haversine Formula, to calculate distance between two points (lat, 
    %lon) 
    lon2 = lon; 
    lat2 = lat; 
 
    %Convert checked location 1 and location 2 to degrees 
    lat1_deg = lat1./deg2rad; 
    lon1_deg = lon1./deg2rad; 
    lat2_deg = lat2./deg2rad; 
    lon2_deg = lon2./deg2rad; 
 
    %Plot figure 
    figure 
    plot(lon1_deg,lat1_deg,'.b') 
    hold on 
    plot(lon2_deg,lat2_deg,'.r') 
 
    %If write toggle on, write to file 
    if (write) 
 
        Mtx(:,1) = num(:,1);          %objectid 
        Mtx(:,2) = num(:,2);          %ID 
        Mtx(:,3) = num(:,13); 
        Mtx(:,4) = num(:,14); 
        Mtx(:,5) = lat2_deg; 
        Mtx(:,6) = lon2_deg; 
        dlmwrite('Bathy_GPS_Corrected_Loc.csv',Mtx,'-
append','delimiter',',','precision','%.8f') 
 
        name_curr = 
strcat(dir_loc,'Bathy_GPS_Corrected_Loc_',num2str(i),'.csv'); 
        dlmwrite([name_curr],Mtx,'delimiter',',','precision','%.8f') 
        filesave = strcat('Bathy_GPS_Corr',num2str(i)); 
        fisve = strcat(filesave,'.mat'); 
        save(fisve,'Mtx') 
        % M(1,:) = lat2_deg; 
        % M(2,:) = lon2_deg; 
        % csvwrite('Corrected_Location.csv',M') 
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        clear Mtx 
    end 







Figure A. 1.  Original and corrected bathymetry locations using haversine formula
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%TIDE_CORRECTION reads in hydrological data from Sister Lake, and applies 
%tidal correction to bathymetry data using elevation (feet above NGVD). 
%Uses corrected location data for fathometer. 
 
%Composed by Angelina Freeman 
%June 2005 
%Sister Lake Survey 
 





%write toggle, if == 1, then write to file 
write = 1; 
 
%File prefix for writing files 
file_pfx_csv = 'Bathy_GPS_Corrected_Loc_'; 
 
%File prefix for reading saved files 
file_pfx = 'sislakebathy_rev3_amf_'; 
 
%Location of Sister Lake directory 
dir_loc = 'C:\Documents and Settings\Angelina\My Documents\Sister Lake\'; 
 
%Step through the four different files (Matlab has memory issues reading in 
%the entire SisterLake dataset, so created four separate files 
for i = 1:4 
 
    %Read in hydro data (from field station) 
    [numeric,text,raw] = xlsread('C:\Documents and Settings\Angelina\My 
Documents\Sister Lake\sister_lake_hydro_data_-_may_2005_Nan_avgd.xls'); 
 
    %Automatically name filenames with current number 
    filename_csv = strcat([dir_loc,file_pfx_csv,num2str(i)],'.csv'); 
    filename = strcat([dir_loc,file_pfx,num2str(i),'.xls']); 
 
    %Read in Bathymetry data 
    [numeric_bathy,text_bathy,raw_bathy]  = xlsread(filename); 
 
    %Read in Corrected Bathymetry data (location) 
    bathy_corr = csvread(filename_csv); 
 
    %Hydrological Data in ft; therefore, convert depth to meters 
    m2ft = 3.2808; 
    hrs = 24; 
    elev_ft = numeric(:,5); 
    elev_m = elev_ft/m2ft; 
 
    %Determine size of data chunk 
    [m,n] = size(numeric); 
 
    %Read in hydro information 
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    %For Time, and hour 
    time1 = datestr(numeric(:,1),14); 
 
    datestr_hydro = text(2:m,1); 
    date_hydro = datenum(datestr_hydro); 
    time_hydro = numeric(1:m,1); 
    hr_hydro = round(time_hydro.*hrs); 
 
    %Convert hour to datestring 
    hr_hydro = datestr(numeric(:,1),15); 
     
    %Determine height above NGVD in meters 
    ft_above_NGVD= numeric(1:m,5); 
    m_above_NGVD = ft_above_NGVD/m2ft; 
 
    %Size of bathymetry data (corrected for location) 
    [m_b,n_b] = size(numeric_bathy); 
 
    %Read in bathy information 
    datestr_bathy = text_bathy(1:m_b,3); 
    date_bathy = datenum(datestr_bathy); 
    corrdepth1 = numeric_bathy(1:m_b,12); 
    time_bathy = numeric_bathy(1:m_b,4); 
    time_bathy = datestr(time_bathy,13); 
 
    %Reading in corrected location 
    lat = numeric_bathy(1:m_b,13); 
    lon = numeric_bathy(1:m_b,14); 
 
    %Loop through bathymetry data, and get hour and minute of data 
    for j = 1:size(time_bathy,1) 
        time_precise = time_bathy(j,:); 
        hr_bathy(j,:) = time_precise(1:2); 
        min_bathy(j,:) = time_precise(4:5); 
    end 
    %hr_bathy(:,1) = time_bathy{:,1}; 
 
    %Correct for tides 
 
    %Loop through each corrected depth in bathymetry 
    %Find matching date in hydro data 
    %Find matching time in hydro data 
    %Correct corrected depth for tide 
 
 
    %Find dates that are in both datasets 
    [C,IA,IB] = intersect(date_bathy,date_hydro); 
 
    %Determine the amount of interpolation.  Can change this for 
    %higher/lower interpolation 
    per_hr = 4; 
     
    %Constant 
    min_hr = 60; 
 
    %For i == 1, read in and interpolate hydro_data, write to file 
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    % if i == 1  Different dates for each datachunk, so need to repeat for 
    % all i (AMF) 
 
    %Read in these dates and corrections 
    for k = 1:size(IB,1) 
         
        %Find matching dates in bathymetry to hydro datasets 
        date_hydro_mtch(k) = datestr_hydro(IB(k,:)); 
 
        %Read in all hourly times of this date, find match 
        date_mtchs(k,:) = strcmp(datestr_hydro,date_hydro_mtch(k)); 
        [mtch_rows, mtch_cols,mtch_vals] = find(date_mtchs(k,:) == 1); 
        ngvd_mtch(k,:) = m_above_NGVD(mtch_cols); 
 
        %Interpolate these hydro values, using amount of interpolation set 
        %above 
        ngvd_mtch_interp(k,:) = interp(ngvd_mtch(k,:), per_hr); 
        hr_mtch(k,:) = time_hydro(mtch_cols); 
        hr_interp(k,:) = interp(hr_mtch(k,:).*hrs, per_hr); 
        %hr_interp(k,:) = interp(time_hydro(mtch_cols), per_hr); 
 
        %Mtch_MTX(1:size(ngvd_mtch_interp(k,:),2),1) = date_hydro_mtch(k); 
        Mtch_MTX(1:size(ngvd_mtch_interp(k,:),2),1) = date_hydro(IB(k,:)); 
        Mtch_MTX(:,2) = hr_interp(k,:)'; 
        Mtch_MTX(:,3) = ngvd_mtch_interp(k,:)'; 
 
        %For k == 1, use first points, later generalize 
        if k == 1 
            Mtch_MTX_all(:,1) = Mtch_MTX(:,1); 
            Mtch_MTX_all(:,2) = hr_interp(k,:)'; 
            Mtch_MTX_all(:,3) = ngvd_mtch_interp(k,:)'; 
        else 
            Mtch_MTX_all((per_hr*24)*(k-1)+1: (per_hr*24)*(k),1) = 
Mtch_MTX(:,1); 
            Mtch_MTX_all((per_hr*24)*(k-1)+1: (per_hr*24)*(k),2) = 
Mtch_MTX(:,2); 




        end 
 
        %Automated file names for writing files 
        dlm_pfx = 'sister_lake_hydro_data_-_may_2005_interp.csv'; 
        dlm_name = strcat([dlm_pfx,'_',num2str(i),'.csv']); 
        dlmwrite(dlm_name,Mtch_MTX,'-
append','delimiter',',','precision','%.8f') 
 
    end 
    %end 
 
    %Loop through entire bathymetry data chunk 
    for j = 1:size(date_bathy) 
 
        %Find Date Match in Hydro Data 
        date_mtch(:,j) = find(date_bathy(j) == Mtch_MTX_all(:,1)); 
        if (isempty(date_mtch(:,j))) 
 134 
            warning('date_mtch empty') 
        end 
 
        % [rows,cols,vals] = find(date_mtch(j,:) == 1); 
        %Find hour match in hydro data 
        hr_mtch_prim = floor(Mtch_MTX_all(date_mtch(:,j),2)); 
        if (isempty(hr_mtch_prim)) 
            warning('hr_mtch_prim empty') 
        end 
 
        %Find hour match 
        [hr_mtchs] = find(str2num(hr_bathy(j,:)) == hr_mtch_prim); 
        if (isempty(hr_mtchs)) 
            warning('hr_mtchs empty') 
        end 
 
        %time_mtchs = Mtch_MTX_all(date_mtch(hr_mtchs-1,j),2); 
        time_mtchs = Mtch_MTX_all(date_mtch(hr_mtchs,j),2); 
 
%        hr_mtchs_corr = hr_mtchs-1; 
        hr_mtchs_corr = hr_mtchs; 
  
        %Subtract hour, in order to find difference 
        min_mtchs = time_mtchs - str2num(hr_bathy(j,:)); 
 
        %Convert from 0 to 1 
        min_bathy_60 = str2num(min_bathy(j,:))/min_hr; 
 
        %Subtract, find closest to 0 (minute match) 
        [min_closest, i_closest] = min(abs(min_bathy_60 - min_mtchs)); 
 
        %So, work with this one!  Which are matching 
        row_mtch =  Mtch_MTX_all(date_mtch(hr_mtchs_corr(i_closest)),:); 
 
        %Determine the index into the dataset 
        index = date_mtch(hr_mtchs_corr(i_closest)); 
 
        %Error Checking, shouldn't be more than one date/time combo that 
        %matches 
        %         if ( size(rows_hr,1) > 1) 
        %             warndlg('Error:  More than one date/time match for 
hydro data') 
        %         end 
 
        %Check for NaNs in the data 
        if strcmp(row_mtch(3),'NaN') 
            m_NGVD = (Mtch_MTX_all(index+1,3) + Mtch_MTX_all(index-1,3))/2; 
            tide_corr_dpth(j) = corrdepth1(j) + m_NGVD; 
        else 
            tide_corr_dpth(j) = corrdepth1(j) + Mtch_MTX_all(index,3); 
        end 
 
        %Find the depth in meters for this index number 
        m_above(j) = Mtch_MTX_all(index,3); 
        %Find Time Match in Hydro Data 
 
    end 
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    %Writing of the corrected data 
    if (write) 
        % csvwrite('Corrected_Location.csv',tide_corr_dpth) 
 
        Mtx(:,1) = numeric_bathy(:,1);          %objectid 
        Mtx(:,2) = numeric_bathy(:,2);          %ID 
        Mtx(:,3) = lat; 
        Mtx(:,4) = lon; 
        Mtx(:,5) = tide_corr_dpth; 
 
        %Setting up automated naming of data files to write 
        dlm_pfx2 = 'Bathy_GPS_Corrected_Loc_Tide_Corr'; 
        dlm_name2 = strcat([dlm_pfx2,'_',num2str(i),'.csv']); 
        dlmwrite(dlm_name2,Mtx,'-append','delimiter',',','precision','%.8f') 
        dlm_save = strcat([dlm_pfx2,'_',num2str(i),'.mat']); 
        save([dlm_save], 'Mtx'); 
         
        %Clear data to prevent overwriting 
        clear Mtch_MTX_all Mtch_MTX Mtx 
    end 
end %end i 
 













Figure B. 1. Original and corrected bathymetry locations using haversine formula 
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Figure B. 2. Collected bathymetric data overlain NOAA sounding data.  Note the changes 




Figure B. 3. United States Geological Survey tide station located in Sister Lake.  Hourly 




Figure B. 4. Water elevations for May 18 - 26 2005 corresponding to the bathymetric data 
collection period.  United States Geological Survey Sensor 07381349 Caillou Lake (Sister 
Lake), above National Geodetic Vertical Datum 1929.
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Figure C. 1. Two-way travel time from Mean Sea Level to the Sister Lake bottom gridded 
into a surface.  The surface horizon shows a relatively consistent bathymetry with 













































Figure C. 2. Two-way travel time from Mean Sea Level to the Sister Lake bottom gridded 
into a surface.  Third horizon (reflector) times gridded into a surface.  The lower horizons 













































Figure C. 3. Two-way travel time from Mean Sea Level to the Sister Lake bottom gridded 
into a surface.  The surface horizon shows a relatively consistent bathymetry with 
deepening at the channels.  The surface and third horizon (reflector) in Sister Lake in areas 
of overlap between the two horizons (reflectors).  Z axis units are in milliseconds, with a 
magnification of 250 in the z direction.  The third horizon (reflector) shows much greater 























































































APPENDIX D: BOX-CORE LOCATIONS 
 
CORE NUMBER LONGITUDE LATITUDE CORE LENGTH (cm) 
1 -90.892067 29.233783 12 
2 -90.889300 29.237483 18 
3 -90.894333 29.246950 20 
4 -90.893533 29.251733 22 
5 -90.902717 29.252417 16 
6 -90.904200 29.233233 14 
7 -90.912133 29.222833 24 
8 -90.900317 29.221183 16 
9 -90.916417 29.229083 18 
10 -90.932250 29.230167 22 
11 -90.940500 29.230900 22 
12 -90.946317 29.238067 18 
13 -90.941367 29.241533 30 
14 -90.920150 29.245350 28 




APPENDIX E: GRAIN SIZE 
 
 
                                         Micromeritics 
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                      Sample: 000-015 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL1_8-9.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/04/07 13:52:03               Run Time: 0:10 hrs:min 
                 Reported: 11/04/07 16:30:17         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7260 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  145 / 127 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.37 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     80.2        0.1       0.0     
                   217.0     189.0      202.5     80.1        0.1       0.0     
                   189.0     143.0      164.4     79.8        0.2       0.0     
                   143.0     125.0      133.7     79.6        0.2       0.0     
                   125.0     109.0      116.7     79.3        0.4       0.0     
                   109.0     94.70      101.6     78.6        0.7       0.0     
                   94.70     82.40      88.34     77.6        1.0       0.0     
                   82.40     71.79      76.91     76.2        1.4       0.0     
                   71.79     62.50      66.98     74.5        1.7       0.0     
                   62.50     54.40      58.31     72.6        1.8       0.0     
                   54.40     47.37      50.76     70.8        1.9       0.0     
                   47.37     41.20      44.18     69.0        1.8       0.0     
                   41.20     35.90      38.46     67.3        1.7       0.0     
                   35.90     31.25      33.49     65.8        1.5       0.0     
                   31.25     27.20      29.15     64.7        1.1       0.0     
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                   27.20     23.70      25.39     64.1        0.6       0.0     
                   23.70     20.60      22.10     63.8        0.3       0.0     
                   20.60     17.95      19.23     63.6        0.2       0.0     
                   17.95     15.60      16.73     63.1        0.5       0.0     
                   15.60     13.60      14.57     62.2        0.9       0.0     
                   13.60     11.80      12.67     60.8        1.4       0.0     
                   11.80     10.30      11.02     59.5        1.3       0.0     
                   10.30     8.970      9.612     58.6        0.9       0.0     
                   8.970     7.800      8.365     58.1        0.4       0.0     
                   7.800     6.800      7.283     57.6        0.5       0.0     
                   6.800     5.920      6.345     56.4        1.2       0.0     
                   5.920     5.150      5.522     54.5        2.0       0.0     
                   5.150     4.490      4.809     52.2        2.2       0.0     
                   4.490     3.910      4.190     50.2        2.0       0.0     
                   3.910     3.400      3.646     48.7        1.5       0.0     
                   3.400     2.960      3.172     47.5        1.2       0.0     
                   2.960     2.580      2.763     46.5        1.1       0.0     
                   2.580     2.240      2.404     45.3        1.2       0.0     
                   2.240     1.950      2.090     44.0        1.3       0.0     
                   1.950     1.700      1.821     42.7        1.3       0.0     
                   1.700     1.480      1.586     41.6        1.1       0.0     
                   1.480     1.290      1.382     41.0        0.6       0.0     
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                      Sample: SL1_8-9 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL1_8-9.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/04/07 13:52:03               Run Time: 0:10 hrs:min 
                 Reported: 11/04/07 16:30:17         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7260 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  145 / 127 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.37 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
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                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     40.2        0.4       0.0     
                   0.980     0.850      0.913     39.3        0.9       0.0     
                   0.850     0.740      0.793     37.8        1.5       0.0     
                   0.740     0.640      0.688     35.6        2.2       0.0     
                   0.640     0.560      0.599     33.2        2.4       0.0     
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                      Sample: SL1_8-9 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL1_8-9.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/04/07 13:52:03               Run Time: 0:10 hrs:min 
                 Reported: 11/04/07 16:30:17         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7260 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  145 / 127 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.37 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
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        Mean               23.01                     Std. Dev.          32.11 
        Mode               0.531    0.000            Skewness           2.195 
        Median             3.844    0.000            Kurtosis           6.907 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              258.5                         250.0             80.3 
             75.0              65.13                         125.0             79.6 
             50.0              3.844                         63.00             74.6 
             25.0              0.516                         31.00             65.7 
              5.0              0.516                         4.000             50.5 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1          9.1      0.695     0.000      0.660     0.143      0.977     0.338 
          2          6.8      1.980     0.000      1.947     0.463      0.136    -0.940 
          3         11.3      4.696     0.000      4.589     1.195      0.489    -0.300 
          4          5.7      12.34     0.000      11.95     2.696      0.674     0.048 
          5         16.5      59.29     0.000      51.95     31.74      2.216     7.578 
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                      Sample: SL1 13-14 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL1 13-14.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/04/07 14:17:07               Run Time: 0:10 hrs:min 
                 Reported: 11/04/07 16:30:22         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7260 cp              Liquid Density:    0.9942 g/cm³ 
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            Analysis Temp:   34.8 °C                Base/Full Scale:  145 / 126 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.37 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     76.4        0.1       0.0     
                   217.0     189.0      202.5     76.3        0.1       0.0     
                   189.0     143.0      164.4     75.9        0.4       0.0     
                   143.0     125.0      133.7     75.6        0.4       0.0     
                   125.0     109.0      116.7     75.0        0.6       0.0     
                   109.0     94.70      101.6     73.9        1.0       0.0     
                   94.70     82.40      88.34     72.4        1.5       0.0     
                   82.40     71.79      76.91     70.4        2.0       0.0     
                   71.79     62.50      66.98     68.1        2.3       0.0     
                   62.50     54.40      58.31     65.8        2.3       0.0     
                   54.40     47.37      50.76     63.6        2.2       0.0     
                   47.37     41.20      44.18     61.6        2.0       0.0     
                   41.20     35.90      38.46     59.7        1.9       0.0     
                   35.90     31.25      33.49     57.9        1.8       0.0     
                   31.25     27.20      29.15     56.5        1.4       0.0     
                   27.20     23.70      25.39     55.5        1.0       0.0     
                   23.70     20.60      22.10     54.9        0.6       0.0     
                   20.60     17.95      19.23     54.3        0.6       0.0     
                   17.95     15.60      16.73     53.3        1.0       0.0     
                   15.60     13.60      14.57     52.2        1.1       0.0     
                   13.60     11.80      12.67     51.2        1.0       0.0     
                   11.80     10.30      11.02     50.6        0.6       0.0     
                   10.30     8.970      9.612     50.3        0.3       0.0     
                   8.970     7.800      8.365     49.9        0.4       0.0     
                   7.800     6.800      7.283     49.3        0.6       0.0     
                   6.800     5.920      6.345     48.2        1.1       0.0     
                   5.920     5.150      5.522     46.5        1.7       0.0     
                   5.150     4.490      4.809     44.4        2.1       0.0     
                   4.490     3.910      4.190     42.3        2.0       0.0     
                   3.910     3.400      3.646     41.0        1.3       0.0     
                   3.400     2.960      3.172     40.3        0.7       0.0     
                   2.960     2.580      2.763     39.7        0.6       0.0     
                   2.580     2.240      2.404     38.7        1.0       0.0     
                   2.240     1.950      2.090     37.7        1.0       0.0     
                   1.950     1.700      1.821     36.9        0.8       0.0     
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                   1.700     1.480      1.586     36.3        0.6       0.0     
                   1.480     1.290      1.382     35.7        0.5       0.0     
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                      Sample: SL1 13-14 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL1 13-14.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/04/07 14:17:07               Run Time: 0:10 hrs:min 
                 Reported: 11/04/07 16:30:22         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7260 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  145 / 126 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.37 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     34.1        0.9       0.0     
                   0.980     0.850      0.913     32.9        1.3       0.0     
                   0.850     0.740      0.793     31.4        1.5       0.0     
                   0.740     0.640      0.688     30.0        1.3       0.0     
                   0.640     0.560      0.599     29.8        0.2       0.0     
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                      Sample: SL1 13-14 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL1 13-14.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/04/07 14:17:07               Run Time: 0:10 hrs:min 
                 Reported: 11/04/07 16:30:22         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7260 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  145 / 126 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.37 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               31.65                     Std. Dev.          36.50 
        Mode               63.10    0.000            Skewness           1.753 
        Median             7.956    0.000            Kurtosis           4.451 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              258.5                         250.0             76.6 
             75.0              109.9                         125.0             75.6 
             50.0              7.956                         63.00             68.3 
             25.0              0.516                         31.00             57.8 
              5.0              0.516                         4.000             42.6 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
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      -------------------- -------------------- -------------------- -------------------- 
          1          5.8      0.937     0.000      0.886     0.204      0.732    -0.448 
          2         10.1      4.976     0.000      4.746     1.290      0.852     0.411 
          3         21.7      61.47     0.000      54.13     33.75      1.976     5.963 
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                      Sample: 2-1-2 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\2-1-2.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 21:39:15               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:55:48         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 128 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     98.6        0.4       0.0     
                   217.0     189.0      202.5     98.2        0.5       0.0     
                   189.0     143.0      164.4     96.6        1.5       0.0     
                   143.0     125.0      133.7     95.3        1.4       0.0     
                   125.0     109.0      116.7     93.2        2.0       0.0     
                   109.0     94.70      101.6     90.4        2.9       0.0     
                   94.70     82.40      88.34     86.8        3.6       0.0     
                   82.40     71.79      76.91     82.8        4.0       0.0     
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                   71.79     62.50      66.98     78.6        4.2       0.0     
                   62.50     54.40      58.31     74.4        4.2       0.0     
                   54.40     47.37      50.76     70.3        4.1       0.0     
                   47.37     41.20      44.18     66.0        4.3       0.0     
                   41.20     35.90      38.46     61.7        4.3       0.0     
                   35.90     31.25      33.49     58.0        3.7       0.0     
                   31.25     27.20      29.15     55.4        2.6       0.0     
                   27.20     23.70      25.39     53.9        1.4       0.0     
                   23.70     20.60      22.10     53.2        0.7       0.0     
                   20.60     17.95      19.23     52.2        0.9       0.0     
                   17.95     15.60      16.73     50.0        2.2       0.0     
                   15.60     13.60      14.57     46.5        3.6       0.0     
                   13.60     11.80      12.67     42.4        4.1       0.0     
                   11.80     10.30      11.02     39.4        3.0       0.0     
                   10.30     8.970      9.612     37.5        1.9       0.0     
                   8.970     7.800      8.365     36.4        1.1       0.0     
                   7.800     6.800      7.283     35.6        0.9       0.0     
                   6.800     5.920      6.345     34.4        1.2       0.0     
                   5.920     5.150      5.522     33.0        1.4       0.0     
                   5.150     4.490      4.809     31.8        1.2       0.0     
                   4.490     3.910      4.190     31.2        0.6       0.0     
                   3.910     3.400      3.646     31.0        0.2       0.0     
                   3.400     2.960      3.172     30.7        0.3       0.0     
                   2.960     2.580      2.763     30.0        0.6       0.0     
                   2.580     2.240      2.404     29.1        0.9       0.0     
                   2.240     1.950      2.090     28.0        1.1       0.0     
                   1.950     1.700      1.821     26.7        1.3       0.0     
                   1.700     1.480      1.586     25.1        1.6       0.0     
                   1.480     1.290      1.382     23.7        1.4       0.0     
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                      Sample: 2-1-2 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\2-1-2.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 21:39:15               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:55:48         Sample Density:    2.700 g/cm³ 
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              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 128 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     22.1        0.6       0.0     
                   0.980     0.850      0.913     21.5        0.5       0.0     
                   0.850     0.740      0.793     21.0        0.6       0.0     
                   0.740     0.640      0.688     20.0        0.9       0.0     
                   0.640     0.560      0.599     18.5        1.5       0.0     
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                      Sample: 2-1-2 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\2-1-2.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 21:39:15               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:55:48         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 128 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
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                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               41.57                     Std. Dev.          42.61 
        Mode               39.81    0.000            Skewness           1.606 
        Median             15.59    0.000            Kurtosis           3.312 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              122.2                         250.0             99.1 
             75.0              55.42                         125.0             95.3 
             50.0              15.59                         63.00             78.9 
             25.0              1.462                         31.00             57.8 
              5.0              0.516                         4.000             31.3 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1          9.3      1.791     0.000      1.664     0.580      0.820     0.110 
          2          5.4      5.590     0.000      5.518     1.025      0.146    -0.820 
          3         17.4      13.04     0.000      12.81     3.033      0.407    -0.216 
          4         21.4      38.68     0.000      38.49     8.629     -0.019    -0.971 
          5         26.3      91.40     0.000      80.02     38.52      1.781     3.457 
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                      Sample: SL2-5-6 
                    Operator: 
                   Submitter: 
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                   File Name: C:\WIN5100\DATA\ANGELINA\SL2-5-6.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 14:07:45               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:58:47         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7266 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 125 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.33 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     94.2        0.1       0.0     
                   217.0     189.0      202.5     94.1        0.1       0.0     
                   189.0     143.0      164.4     94.1        0.0       0.0     
                   143.0     125.0      133.7     94.1        0.0       0.0     
                   125.0     109.0      116.7     94.0        0.1       0.0     
                   109.0     94.70      101.6     93.8        0.3       0.0     
                   94.70     82.40      88.34     93.2        0.6       0.0     
                   82.40     71.79      76.91     91.9        1.3       0.0     
                   71.79     62.50      66.98     89.6        2.3       0.0     
                   62.50     54.40      58.31     86.1        3.5       0.0     
                   54.40     47.37      50.76     81.7        4.4       0.0     
                   47.37     41.20      44.18     76.9        4.7       0.0     
                   41.20     35.90      38.46     72.5        4.5       0.0     
                   35.90     31.25      33.49     68.4        4.1       0.0     
                   31.25     27.20      29.15     64.7        3.7       0.0     
                   27.20     23.70      25.39     61.6        3.1       0.0     
                   23.70     20.60      22.10     59.0        2.6       0.0     
                   20.60     17.95      19.23     57.0        2.0       0.0     
                   17.95     15.60      16.73     55.0        2.0       0.0     
                   15.60     13.60      14.57     52.6        2.3       0.0     
                   13.60     11.80      12.67     49.7        2.9       0.0     
                   11.80     10.30      11.02     46.9        2.8       0.0     
                   10.30     8.970      9.612     44.6        2.3       0.0     
                   8.970     7.800      8.365     42.9        1.7       0.0     
                   7.800     6.800      7.283     41.5        1.4       0.0     
                   6.800     5.920      6.345     39.9        1.6       0.0     
                   5.920     5.150      5.522     38.1        1.8       0.0     
                   5.150     4.490      4.809     36.4        1.7       0.0     
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                   4.490     3.910      4.190     34.8        1.6       0.0     
                   3.910     3.400      3.646     33.4        1.4       0.0     
                   3.400     2.960      3.172     32.3        1.1       0.0     
                   2.960     2.580      2.763     31.5        0.8       0.0     
                   2.580     2.240      2.404     30.8        0.6       0.0     
                   2.240     1.950      2.090     30.1        0.7       0.0     
                   1.950     1.700      1.821     29.2        0.9       0.0     
                   1.700     1.480      1.586     28.1        1.2       0.0     
                   1.480     1.290      1.382     26.7        1.3       0.0     
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                      Sample: SL2-5-6 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL2-5-6.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 14:07:45               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:58:47         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7266 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 125 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.33 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     23.7        1.5       0.0     
                   0.980     0.850      0.913     22.3        1.4       0.0     
                   0.850     0.740      0.793     21.4        0.9       0.0     
                   0.740     0.640      0.688     21.2        0.2       0.0     
                   0.640     0.560      0.599     21.8       -0.6       0.0     
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                      Sample: SL2-5-6 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL2-5-6.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 14:07:45               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:58:47         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7266 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 125 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.33 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               25.67                     Std. Dev.          23.49 
        Mode               44.67    0.000            Skewness           1.865 
        Median             11.95    0.000            Kurtosis           9.563 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              258.5                         250.0             94.2 
             75.0              38.88                         125.0             94.1 
             50.0              11.95                         63.00             89.7 
             25.0              1.099                         31.00             68.1 
              5.0              0.516                         4.000             35.1 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
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          1          8.8      1.394     0.000      1.300     0.402      0.746    -0.372 
          2         11.8      4.765     0.000      4.656     1.437      0.220    -0.982 
          3         15.0      12.10     0.000      11.78     2.884      0.312    -0.877 
          4         37.7      41.89     0.000      39.19     17.11      0.916     0.842 
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                      Sample: 2-16-17 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\2-16-17.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 14:57:53               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:56:54         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7266 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 123 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     98.6        0.2       0.0     
                   217.0     189.0      202.5     98.4        0.2       0.0     
                   189.0     143.0      164.4     97.9        0.6       0.0     
                   143.0     125.0      133.7     97.4        0.5       0.0     
                   125.0     109.0      116.7     96.8        0.6       0.0     
                   109.0     94.70      101.6     95.9        0.9       0.0     
                   94.70     82.40      88.34     94.8        1.1       0.0     
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                   82.40     71.79      76.91     93.3        1.5       0.0     
                   71.79     62.50      66.98     91.3        2.0       0.0     
                   62.50     54.40      58.31     88.8        2.5       0.0     
                   54.40     47.37      50.76     85.8        3.0       0.0     
                   47.37     41.20      44.18     82.4        3.5       0.0     
                   41.20     35.90      38.46     78.5        3.8       0.0     
                   35.90     31.25      33.49     74.6        3.9       0.0     
                   31.25     27.20      29.15     71.0        3.7       0.0     
                   27.20     23.70      25.39     67.8        3.2       0.0     
                   23.70     20.60      22.10     65.1        2.7       0.0     
                   20.60     17.95      19.23     63.0        2.1       0.0     
                   17.95     15.60      16.73     61.2        1.8       0.0     
                   15.60     13.60      14.57     59.1        2.1       0.0     
                   13.60     11.80      12.67     56.2        2.8       0.0     
                   11.80     10.30      11.02     53.3        2.9       0.0     
                   10.30     8.970      9.612     50.9        2.4       0.0     
                   8.970     7.800      8.365     49.2        1.7       0.0     
                   7.800     6.800      7.283     47.9        1.3       0.0     
                   6.800     5.920      6.345     46.5        1.4       0.0     
                   5.920     5.150      5.522     44.7        1.8       0.0     
                   5.150     4.490      4.809     42.7        2.0       0.0     
                   4.490     3.910      4.190     40.8        2.0       0.0     
                   3.910     3.400      3.646     39.1        1.6       0.0     
                   3.400     2.960      3.172     37.9        1.2       0.0     
                   2.960     2.580      2.763     36.9        1.0       0.0     
                   2.580     2.240      2.404     35.8        1.1       0.0     
                   2.240     1.950      2.090     34.6        1.2       0.0     
                   1.950     1.700      1.821     33.4        1.2       0.0     
                   1.700     1.480      1.586     32.5        0.9       0.0     
                   1.480     1.290      1.382     31.8        0.7       0.0     
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                      Sample: 2-16-17 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\2-16-17.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 14:57:53               Run Time: 0:10 hrs:min 
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                 Reported: 11/07/07 20:56:54         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7266 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 123 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     29.3        1.5       0.0     
                   0.980     0.850      0.913     27.4        2.0       0.0     
                   0.850     0.740      0.793     25.8        1.6       0.0     
                   0.740     0.640      0.688     25.1        0.7       0.0     
                   0.640     0.560      0.599     25.2       -0.1       0.0     
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                      Sample: 2-16-17 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\2-16-17.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 14:57:53               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:56:54         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7266 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 123 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
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                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               27.18                     Std. Dev.          31.38 
        Mode               35.48    0.000            Skewness           2.474 
        Median             8.375    0.000            Kurtosis           9.144 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              84.67                         250.0             98.7 
             75.0              31.68                         125.0             97.4 
             50.0              8.375                         63.00             91.4 
             25.0              0.516                         31.00             74.4 
              5.0              0.516                         4.000             41.1 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1          6.9      0.986     0.000      0.953     0.185      0.628    -0.435 
          2          5.7      2.073     0.000      2.040     0.413      0.202    -1.026 
          3         11.2      4.695     0.000      4.558     1.187      0.334    -0.856 
          4         14.5      11.51     0.000      11.28     2.675      0.259    -0.846 
          5         37.0      47.88     0.000      38.13     32.61      2.503     8.451 
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                      Sample: SL2 0-1 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL2 0-1.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
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                 Analyzed: 11/05/07 19:05:43               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:23:54         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7264 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  144 / 133 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.34 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     67.9       -0.1       0.0     
                   217.0     189.0      202.5     68.0       -0.1       0.0     
                   189.0     143.0      164.4     68.2       -0.2       0.0     
                   143.0     125.0      133.7     68.3       -0.1       0.0     
                   125.0     109.0      116.7     68.5       -0.2       0.0     
                   109.0     94.70      101.6     68.7       -0.2       0.0     
                   94.70     82.40      88.34     68.6        0.1       0.0     
                   82.40     71.79      76.91     68.2        0.4       0.0     
                   71.79     62.50      66.98     67.7        0.5       0.0     
                   62.50     54.40      58.31     67.2        0.4       0.0     
                   54.40     47.37      50.76     67.0        0.2       0.0     
                   47.37     41.20      44.18     66.9        0.1       0.0     
                   41.20     35.90      38.46     66.7        0.2       0.0     
                   35.90     31.25      33.49     66.5        0.2       0.0     
                   31.25     27.20      29.15     66.6       -0.1       0.0     
                   27.20     23.70      25.39     67.1       -0.5       0.0     
                   23.70     20.60      22.10     67.8       -0.7       0.0     
                   20.60     17.95      19.23     68.2       -0.5       0.0     
                   17.95     15.60      16.73     68.0        0.2       0.0     
                   15.60     13.60      14.57     66.6        1.3       0.0     
                   13.60     11.80      12.67     64.3        2.3       0.0     
                   11.80     10.30      11.02     62.2        2.2       0.0     
                   10.30     8.970      9.612     60.8        1.4       0.0     
                   8.970     7.800      8.365     60.1        0.6       0.0     
                   7.800     6.800      7.283     59.5        0.7       0.0     
                   6.800     5.920      6.345     57.9        1.6       0.0     
                   5.920     5.150      5.522     55.1        2.8       0.0     
                   5.150     4.490      4.809     51.8        3.3       0.0     
                   4.490     3.910      4.190     49.1        2.7       0.0     
                   3.910     3.400      3.646     47.5        1.6       0.0     
                   3.400     2.960      3.172     46.9        0.7       0.0     
                   2.960     2.580      2.763     46.4        0.5       0.0     
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                   2.580     2.240      2.404     45.5        0.8       0.0     
                   2.240     1.950      2.090     44.3        1.3       0.0     
                   1.950     1.700      1.821     42.7        1.5       0.0     
                   1.700     1.480      1.586     41.2        1.6       0.0     
                   1.480     1.290      1.382     39.9        1.3       0.0     
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                      Sample: SL2 0-1 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL2 0-1.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/05/07 19:05:43               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:23:54         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7264 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  144 / 133 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.34 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     38.5        0.5       0.0     
                   0.980     0.850      0.913     37.9        0.6       0.0     
                   0.850     0.740      0.793     37.1        0.8       0.0     
                   0.740     0.640      0.688     36.6        0.5       0.0     
                   0.640     0.560      0.599     37.4       -0.8       0.0     
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                      Sample: SL2 0-1 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL2 0-1.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/05/07 19:05:43               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:23:54         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7264 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  144 / 133 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.34 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               6.967                     Std. Dev.          9.468 
        Mode               4.732    0.000            Skewness           6.198 
        Median             4.123    0.000            Kurtosis          44.676 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              258.5                         250.0             67.9 
             75.0              258.5                         125.0             68.3 
             50.0              4.123                         63.00             67.7 
             25.0              0.516                         31.00             66.5 
              5.0              0.516                         4.000             49.4 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
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        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1          8.4      1.738     0.000      1.683     0.448      0.465    -0.493 
          2         13.7      4.916     0.000      4.807     1.092      0.488    -0.042 
          3          8.2      11.78     0.000      11.34     2.016      0.203    -0.587 
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                      Sample: SL3-0-1 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL3-0-1.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/06/07 19:06:27               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 21:49:38         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7263 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  144 / 125 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.35 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     96.3        0.1       0.0     
                   217.0     189.0      202.5     96.2        0.1       0.0     
                   189.0     143.0      164.4     96.0        0.2       0.0     
                   143.0     125.0      133.7     95.9        0.1       0.0     
                   125.0     109.0      116.7     95.8        0.1       0.0     
                   109.0     94.70      101.6     95.6        0.2       0.0     
                   94.70     82.40      88.34     95.2        0.4       0.0     
                   82.40     71.79      76.91     94.5        0.7       0.0     
                   71.79     62.50      66.98     93.7        0.8       0.0     
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                   62.50     54.40      58.31     92.9        0.8       0.0     
                   54.40     47.37      50.76     92.1        0.7       0.0     
                   47.37     41.20      44.18     91.6        0.6       0.0     
                   41.20     35.90      38.46     91.1        0.5       0.0     
                   35.90     31.25      33.49     90.4        0.6       0.0     
                   31.25     27.20      29.15     89.5        0.9       0.0     
                   27.20     23.70      25.39     88.5        1.0       0.0     
                   23.70     20.60      22.10     87.5        1.0       0.0     
                   20.60     17.95      19.23     86.6        0.9       0.0     
                   17.95     15.60      16.73     85.5        1.1       0.0     
                   15.60     13.60      14.57     83.8        1.7       0.0     
                   13.60     11.80      12.67     81.1        2.6       0.0     
                   11.80     10.30      11.02     78.2        2.9       0.0     
                   10.30     8.970      9.612     75.4        2.8       0.0     
                   8.970     7.800      8.365     73.0        2.4       0.0     
                   7.800     6.800      7.283     71.0        2.0       0.0     
                   6.800     5.920      6.345     69.1        1.8       0.0     
                   5.920     5.150      5.522     67.4        1.7       0.0     
                   5.150     4.490      4.809     65.8        1.5       0.0     
                   4.490     3.910      4.190     64.4        1.5       0.0     
                   3.910     3.400      3.646     62.8        1.6       0.0     
                   3.400     2.960      3.172     60.9        1.9       0.0     
                   2.960     2.580      2.763     58.9        2.0       0.0     
                   2.580     2.240      2.404     56.9        1.9       0.0     
                   2.240     1.950      2.090     55.4        1.5       0.0     
                   1.950     1.700      1.821     54.3        1.1       0.0     
                   1.700     1.480      1.586     53.5        0.9       0.0     
                   1.480     1.290      1.382     52.7        0.7       0.0     
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                      Sample: SL3-0-1 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL3-0-1.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/06/07 19:06:27               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 21:49:38         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7263 cp              Liquid Density:    0.9942 g/cm³ 
166 
 
            Analysis Temp:   34.7 °C                Base/Full Scale:  144 / 125 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.35 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     50.0        1.8       0.0     
                   0.980     0.850      0.913     46.2        3.8       0.0     
                   0.850     0.740      0.793     40.4        5.8       0.0     
                   0.740     0.640      0.688     33.5        6.9       0.0     
                   0.640     0.560      0.599     27.9        5.6       0.0     
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                      Sample: SL3-0-1 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL3-0-1.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/06/07 19:06:27               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 21:49:38         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7263 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  144 / 125 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.35 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
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            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               10.89                     Std. Dev.          22.88 
        Mode               0.708    0.000            Skewness           5.005 
        Median             0.980    0.000            Kurtosis          34.167 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              79.09                         250.0             96.4 
             75.0              8.803                         125.0             95.9 
             50.0              0.980                         63.00             93.7 
             25.0              0.516                         31.00             90.4 
              5.0              0.516                         4.000             64.6 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1         27.9      0.754     0.000      0.719     0.175      1.044     0.879 
          2         12.7      2.681     0.000      2.625     0.794      0.208    -0.902 
          3         22.2      9.595     0.000      9.270     3.640      0.498    -0.481 
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                      Sample: 3-13-14 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\3-13-14.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 22:04:12               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:56:11         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 120 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
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      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     96.5        0.2       0.0     
                   217.0     189.0      202.5     96.3        0.2       0.0     
                   189.0     143.0      164.4     95.8        0.5       0.0     
                   143.0     125.0      133.7     95.5        0.3       0.0     
                   125.0     109.0      116.7     95.0        0.4       0.0     
                   109.0     94.70      101.6     94.5        0.6       0.0     
                   94.70     82.40      88.34     93.6        0.9       0.0     
                   82.40     71.79      76.91     92.3        1.3       0.0     
                   71.79     62.50      66.98     90.5        1.8       0.0     
                   62.50     54.40      58.31     88.1        2.3       0.0     
                   54.40     47.37      50.76     85.4        2.7       0.0     
                   47.37     41.20      44.18     82.6        2.8       0.0     
                   41.20     35.90      38.46     80.0        2.7       0.0     
                   35.90     31.25      33.49     77.5        2.5       0.0     
                   31.25     27.20      29.15     75.1        2.3       0.0     
                   27.20     23.70      25.39     73.1        2.1       0.0     
                   23.70     20.60      22.10     71.4        1.7       0.0     
                   20.60     17.95      19.23     70.0        1.4       0.0     
                   17.95     15.60      16.73     68.4        1.6       0.0     
                   15.60     13.60      14.57     66.1        2.2       0.0     
                   13.60     11.80      12.67     63.1        3.1       0.0     
                   11.80     10.30      11.02     59.9        3.1       0.0     
                   10.30     8.970      9.612     57.2        2.7       0.0     
                   8.970     7.800      8.365     55.3        2.0       0.0     
                   7.800     6.800      7.283     53.8        1.4       0.0     
                   6.800     5.920      6.345     52.4        1.4       0.0     
                   5.920     5.150      5.522     51.0        1.5       0.0     
                   5.150     4.490      4.809     49.6        1.4       0.0     
                   4.490     3.910      4.190     48.3        1.2       0.0     
                   3.910     3.400      3.646     47.2        1.1       0.0     
                   3.400     2.960      3.172     46.1        1.1       0.0     
                   2.960     2.580      2.763     45.0        1.1       0.0     
                   2.580     2.240      2.404     43.7        1.2       0.0     
                   2.240     1.950      2.090     42.3        1.4       0.0     
                   1.950     1.700      1.821     40.7        1.6       0.0     
                   1.700     1.480      1.586     39.0        1.7       0.0     
                   1.480     1.290      1.382     37.3        1.7       0.0     
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                      Sample: 3-13-14 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\3-13-14.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 22:04:12               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:56:11         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 120 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     34.1        1.6       0.0     
                   0.980     0.850      0.913     31.6        2.5       0.0     
                   0.850     0.740      0.793     28.0        3.6       0.0     
                   0.740     0.640      0.688     23.5        4.6       0.0     
                   0.640     0.560      0.599     19.6        3.9       0.0     
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                      Sample: 3-13-14 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\3-13-14.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 22:04:12               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:56:11         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 120 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               20.69                     Std. Dev.          30.13 
        Mode               0.668    0.000            Skewness           2.898 
        Median             4.697    0.000            Kurtosis          12.204 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              107.6                         250.0             96.6 
             75.0              27.00                         125.0             95.5 
             50.0              4.697                         63.00             90.6 
             25.0              0.671                         31.00             77.3 
              5.0              0.516                         4.000             48.5 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
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          1         18.5      0.743     0.000      0.711     0.160      0.690    -0.393 
          2         11.4      1.885     0.000      1.754     0.588      0.608    -0.714 
          3          7.6      4.823     0.000      4.773     1.073      0.140    -1.141 
          4         17.4      11.69     0.000      11.30     3.167      0.453    -0.581 
          5         26.5      52.01     0.000      42.92     34.45      2.551     8.511 
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                      Sample: 3-19-20 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\3-19-20.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 22:29:10               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:56:24         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7268 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 123 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.31 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     97.7        0.2       0.0     
                   217.0     189.0      202.5     97.5        0.2       0.0     
                   189.0     143.0      164.4     96.9        0.6       0.0     
                   143.0     125.0      133.7     96.5        0.4       0.0     
                   125.0     109.0      116.7     96.0        0.6       0.0     
                   109.0     94.70      101.6     95.1        0.9       0.0     
                   94.70     82.40      88.34     93.9        1.2       0.0     
                   82.40     71.79      76.91     92.3        1.6       0.0     
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                   71.79     62.50      66.98     90.4        2.0       0.0     
                   62.50     54.40      58.31     87.9        2.5       0.0     
                   54.40     47.37      50.76     84.8        3.1       0.0     
                   47.37     41.20      44.18     80.8        4.0       0.0     
                   41.20     35.90      38.46     76.3        4.5       0.0     
                   35.90     31.25      33.49     71.7        4.6       0.0     
                   31.25     27.20      29.15     67.7        4.0       0.0     
                   27.20     23.70      25.39     64.7        2.9       0.0     
                   23.70     20.60      22.10     62.7        2.0       0.0     
                   20.60     17.95      19.23     61.3        1.4       0.0     
                   17.95     15.60      16.73     59.6        1.7       0.0     
                   15.60     13.60      14.57     57.2        2.5       0.0     
                   13.60     11.80      12.67     53.8        3.3       0.0     
                   11.80     10.30      11.02     50.7        3.2       0.0     
                   10.30     8.970      9.612     48.3        2.4       0.0     
                   8.970     7.800      8.365     46.9        1.4       0.0     
                   7.800     6.800      7.283     46.2        0.8       0.0     
                   6.800     5.920      6.345     45.3        0.9       0.0     
                   5.920     5.150      5.522     43.9        1.4       0.0     
                   5.150     4.490      4.809     42.1        1.8       0.0     
                   4.490     3.910      4.190     40.2        1.8       0.0     
                   3.910     3.400      3.646     38.8        1.4       0.0     
                   3.400     2.960      3.172     38.0        0.9       0.0     
                   2.960     2.580      2.763     37.2        0.7       0.0     
                   2.580     2.240      2.404     36.2        1.1       0.0     
                   2.240     1.950      2.090     34.7        1.5       0.0     
                   1.950     1.700      1.821     33.1        1.6       0.0     
                   1.700     1.480      1.586     31.6        1.5       0.0     
                   1.480     1.290      1.382     30.4        1.2       0.0     
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                      Sample: 3-19-20 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\3-19-20.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 22:29:10               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:56:24         Sample Density:    2.700 g/cm³ 
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              Liquid Visc:    0.7268 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 123 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.31 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     27.8        1.4       0.0     
                   0.980     0.850      0.913     26.3        1.5       0.0     
                   0.850     0.740      0.793     25.2        1.1       0.0     
                   0.740     0.640      0.688     24.5        0.7       0.0     
                   0.640     0.560      0.599     23.8        0.7       0.0     
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                      Sample: 3-19-20 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\3-19-20.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 22:29:10               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:56:24         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7268 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 123 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.31 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
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                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               27.77                     Std. Dev.          32.59 
        Mode               35.48    0.000            Skewness           2.645 
        Median             9.958    0.000            Kurtosis          10.542 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              93.48                         250.0             98.0 
             75.0              34.55                         125.0             96.5 
             50.0              9.958                         63.00             90.5 
             25.0              0.714                         31.00             71.4 
              5.0              0.516                         4.000             40.5 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1          6.4      0.993     0.000      0.979     0.191      0.165    -0.986 
          2          7.4      1.919     0.000      1.862     0.408      0.488    -0.665 
          3          9.0      4.609     0.000      4.485     1.095      0.425    -0.559 
          4         15.9      12.29     0.000      11.95     2.955      0.398    -0.559 
          5         36.5      50.31     0.000      39.84     34.07      2.783     9.878 
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                      Sample: SL4 0-1 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL4 0-1.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
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                 Analyzed: 11/05/07 23:15:04               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:26:11         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 121 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     86.3        0.0       0.0     
                   217.0     189.0      202.5     86.2        0.0       0.0     
                   189.0     143.0      164.4     86.0        0.2       0.0     
                   143.0     125.0      133.7     85.8        0.2       0.0     
                   125.0     109.0      116.7     85.6        0.2       0.0     
                   109.0     94.70      101.6     85.3        0.3       0.0     
                   94.70     82.40      88.34     85.0        0.3       0.0     
                   82.40     71.79      76.91     84.7        0.3       0.0     
                   71.79     62.50      66.98     84.2        0.5       0.0     
                   62.50     54.40      58.31     83.3        0.9       0.0     
                   54.40     47.37      50.76     81.9        1.3       0.0     
                   47.37     41.20      44.18     80.1        1.8       0.0     
                   41.20     35.90      38.46     78.0        2.1       0.0     
                   35.90     31.25      33.49     75.9        2.2       0.0     
                   31.25     27.20      29.15     73.9        2.0       0.0     
                   27.20     23.70      25.39     72.2        1.7       0.0     
                   23.70     20.60      22.10     70.8        1.4       0.0     
                   20.60     17.95      19.23     69.8        0.9       0.0     
                   17.95     15.60      16.73     69.1        0.8       0.0     
                   15.60     13.60      14.57     68.1        1.0       0.0     
                   13.60     11.80      12.67     66.5        1.6       0.0     
                   11.80     10.30      11.02     64.9        1.6       0.0     
                   10.30     8.970      9.612     63.7        1.1       0.0     
                   8.970     7.800      8.365     63.3        0.5       0.0     
                   7.800     6.800      7.283     62.8        0.5       0.0     
                   6.800     5.920      6.345     61.4        1.4       0.0     
                   5.920     5.150      5.522     59.0        2.4       0.0     
                   5.150     4.490      4.809     56.3        2.7       0.0     
                   4.490     3.910      4.190     54.0        2.3       0.0     
                   3.910     3.400      3.646     52.5        1.6       0.0     
                   3.400     2.960      3.172     51.2        1.2       0.0     
                   2.960     2.580      2.763     50.1        1.2       0.0     
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                   2.580     2.240      2.404     48.9        1.2       0.0     
                   2.240     1.950      2.090     47.8        1.1       0.0     
                   1.950     1.700      1.821     46.7        1.1       0.0     
                   1.700     1.480      1.586     45.5        1.2       0.0     
                   1.480     1.290      1.382     44.2        1.3       0.0     
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                      Sample: SL4 0-1 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL4 0-1.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/05/07 23:15:04               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:26:11         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 121 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     41.9        1.1       0.0     
                   0.980     0.850      0.913     40.9        1.1       0.0     
                   0.850     0.740      0.793     39.7        1.1       0.0     
                   0.740     0.640      0.688     38.3        1.4       0.0     
                   0.640     0.560      0.599     36.7        1.6       0.0     
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                      Sample: SL4 0-1 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL4 0-1.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/05/07 23:15:04               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:26:11         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 121 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               17.37                     Std. Dev.          24.60 
        Mode               5.012    0.000            Skewness           3.098 
        Median             2.558    0.000            Kurtosis          14.901 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              258.5                         250.0             86.3 
             75.0              29.48                         125.0             85.8 
             50.0              2.558                         63.00             84.2 
             25.0              0.516                         31.00             75.7 
              5.0              0.516                         4.000             54.4 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
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          1          5.7      0.676     0.000      0.656     0.111      0.450    -0.955 
          2          7.2      1.380     0.000      1.345     0.331      0.279    -1.058 
          3         15.6      4.285     0.000      4.315     1.397      0.212    -0.644 
          4          6.4      11.98     0.000      11.72     2.257      0.375    -0.615 
          5         16.0      37.61     0.000      34.39     15.51      1.210     1.536 
        






                                         Micromeritics 
                                                 
      WIN5100 V2.03                    Unit 1           S/N 2655             Page  1 
                                                 
                      Sample: SL4 1-2 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL4 1-2.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/05/07 23:40:11               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:31:23         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 126 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     76.6        0.0       0.0     
                   217.0     189.0      202.5     76.6       -0.1       0.0     
                   189.0     143.0      164.4     76.8       -0.2       0.0     
                   143.0     125.0      133.7     76.9       -0.1       0.0     
                   125.0     109.0      116.7     77.2       -0.2       0.0     
                   109.0     94.70      101.6     77.4       -0.3       0.0     
                   94.70     82.40      88.34     77.7       -0.3       0.0     
                   82.40     71.79      76.91     77.7        0.0       0.0     
                   71.79     62.50      66.98     77.1        0.6       0.0     
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                   62.50     54.40      58.31     75.7        1.4       0.0     
                   54.40     47.37      50.76     73.5        2.2       0.0     
                   47.37     41.20      44.18     70.8        2.7       0.0     
                   41.20     35.90      38.46     68.0        2.8       0.0     
                   35.90     31.25      33.49     65.3        2.7       0.0     
                   31.25     27.20      29.15     62.9        2.4       0.0     
                   27.20     23.70      25.39     60.9        2.0       0.0     
                   23.70     20.60      22.10     59.3        1.6       0.0     
                   20.60     17.95      19.23     58.1        1.2       0.0     
                   17.95     15.60      16.73     57.0        1.2       0.0     
                   15.60     13.60      14.57     55.6        1.4       0.0     
                   13.60     11.80      12.67     54.0        1.6       0.0     
                   11.80     10.30      11.02     52.7        1.3       0.0     
                   10.30     8.970      9.612     51.9        0.8       0.0     
                   8.970     7.800      8.365     51.5        0.4       0.0     
                   7.800     6.800      7.283     50.8        0.7       0.0     
                   6.800     5.920      6.345     49.2        1.6       0.0     
                   5.920     5.150      5.522     46.8        2.4       0.0     
                   5.150     4.490      4.809     44.3        2.5       0.0     
                   4.490     3.910      4.190     42.6        1.7       0.0     
                   3.910     3.400      3.646     41.9        0.7       0.0     
                   3.400     2.960      3.172     41.8        0.1       0.0     
                   2.960     2.580      2.763     41.7        0.1       0.0     
                   2.580     2.240      2.404     41.5        0.2       0.0     
                   2.240     1.950      2.090     41.1        0.3       0.0     
                   1.950     1.700      1.821     40.5        0.6       0.0     
                   1.700     1.480      1.586     39.7        0.8       0.0     
                   1.480     1.290      1.382     38.8        0.9       0.0     
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                      Sample: SL4 1-2 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL4 1-2.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/05/07 23:40:11               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:31:23         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
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            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 126 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     36.7        1.1       0.0     
                   0.980     0.850      0.913     35.3        1.3       0.0     
                   0.850     0.740      0.793     34.0        1.3       0.0     
                   0.740     0.640      0.688     33.3        0.7       0.0     
                   0.640     0.560      0.599     34.0       -0.7       0.0     
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                      Sample: SL4 1-2 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL4 1-2.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/05/07 23:40:11               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:31:23         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 126 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
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                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               20.65                     Std. Dev.          17.92 
        Mode               39.81    0.000            Skewness           0.698 
        Median             6.292    0.000            Kurtosis          -0.636 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              258.5                         250.0             76.5 
             75.0              51.90                         125.0             76.9 
             50.0              6.292                         63.00             77.2 
             25.0              0.516                         31.00             65.1 
              5.0              0.516                         4.000             42.8 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1          6.5      1.344     0.000      1.235     0.430      1.162     1.116 
          2         10.0      5.290     0.000      5.149     1.106      0.618     0.099 
          3          6.7      13.02     0.000      12.80     2.571      0.198    -0.908 
          4         19.9      37.10     0.000      35.29     12.40      0.493    -0.458 
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                      Sample: SL4 4-5 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL4 4-5.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/06/07 00:05:10               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:31:31         Sample Density:    2.700 g/cm³ 
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              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 124 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     82.8        0.2       0.0     
                   217.0     189.0      202.5     82.6        0.2       0.0     
                   189.0     143.0      164.4     82.2        0.3       0.0     
                   143.0     125.0      133.7     82.1        0.1       0.0     
                   125.0     109.0      116.7     82.0        0.1       0.0     
                   109.0     94.70      101.6     81.9        0.1       0.0     
                   94.70     82.40      88.34     81.7        0.1       0.0     
                   82.40     71.79      76.91     81.6        0.1       0.0     
                   71.79     62.50      66.98     81.5        0.1       0.0     
                   62.50     54.40      58.31     81.1        0.4       0.0     
                   54.40     47.37      50.76     80.0        1.0       0.0     
                   47.37     41.20      44.18     78.3        1.7       0.0     
                   41.20     35.90      38.46     76.2        2.1       0.0     
                   35.90     31.25      33.49     74.1        2.1       0.0     
                   31.25     27.20      29.15     72.2        1.9       0.0     
                   27.20     23.70      25.39     70.6        1.6       0.0     
                   23.70     20.60      22.10     69.1        1.5       0.0     
                   20.60     17.95      19.23     67.7        1.4       0.0     
                   17.95     15.60      16.73     66.2        1.5       0.0     
                   15.60     13.60      14.57     64.7        1.5       0.0     
                   13.60     11.80      12.67     63.2        1.5       0.0     
                   11.80     10.30      11.02     61.9        1.3       0.0     
                   10.30     8.970      9.612     60.9        1.0       0.0     
                   8.970     7.800      8.365     60.0        0.9       0.0     
                   7.800     6.800      7.283     59.0        1.0       0.0     
                   6.800     5.920      6.345     57.4        1.6       0.0     
                   5.920     5.150      5.522     55.2        2.2       0.0     
                   5.150     4.490      4.809     52.7        2.5       0.0     
                   4.490     3.910      4.190     50.5        2.2       0.0     
                   3.910     3.400      3.646     48.9        1.6       0.0     
                   3.400     2.960      3.172     47.8        1.1       0.0     
                   2.960     2.580      2.763     46.8        1.0       0.0     
                   2.580     2.240      2.404     45.9        0.9       0.0     
                   2.240     1.950      2.090     45.1        0.8       0.0     
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                   1.950     1.700      1.821     44.4        0.7       0.0     
                   1.700     1.480      1.586     43.6        0.8       0.0     
                   1.480     1.290      1.382     42.8        0.8       0.0     
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                      Sample: SL4 4-5 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL4 4-5.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/06/07 00:05:10               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:31:31         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 124 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     40.9        0.9       0.0     
                   0.980     0.850      0.913     39.8        1.2       0.0     
                   0.850     0.740      0.793     38.5        1.3       0.0     
                   0.740     0.640      0.688     37.1        1.4       0.0     
                   0.640     0.560      0.599     36.0        1.1       0.0     
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                      Sample: SL4 4-5 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL4 4-5.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/06/07 00:05:10               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:31:31         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 124 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               18.34                     Std. Dev.          30.26 
        Mode               4.732    0.000            Skewness           4.425 
        Median             3.762    0.000            Kurtosis          24.629 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              258.5                         250.0             83.0 
             75.0              33.25                         125.0             82.1 
             50.0              3.762                         63.00             81.5 
             25.0              0.516                         31.00             74.0 
              5.0              0.516                         4.000             50.8 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
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          1          9.3      0.980     0.000      0.887     0.352      0.698    -0.598 
          2         16.2      4.521     0.000      4.447     1.649      0.332    -0.529 
          3          8.2      13.41     0.000      13.21     3.070      0.156    -1.071 
          4         13.7      34.00     0.000      32.73     10.63      0.658     0.031 
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                      Sample: SL4 7-8 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL4 7-8.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/06/07 00:29:59               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:31:38         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 128 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     82.7       -0.1       0.0     
                   217.0     189.0      202.5     82.7       -0.1       0.0     
                   189.0     143.0      164.4     82.7        0.0       0.0     
                   143.0     125.0      133.7     82.5        0.2       0.0     
                   125.0     109.0      116.7     82.2        0.3       0.0     
                   109.0     94.70      101.6     81.8        0.4       0.0     
                   94.70     82.40      88.34     81.5        0.4       0.0     
                   82.40     71.79      76.91     81.3        0.2       0.0     
                   71.79     62.50      66.98     81.2        0.0       0.0     
                   62.50     54.40      58.31     81.4       -0.1       0.0     
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                   54.40     47.37      50.76     81.4        0.0       0.0     
                   47.37     41.20      44.18     81.0        0.3       0.0     
                   41.20     35.90      38.46     80.0        1.1       0.0     
                   35.90     31.25      33.49     78.0        2.0       0.0     
                   31.25     27.20      29.15     75.4        2.6       0.0     
                   27.20     23.70      25.39     72.7        2.7       0.0     
                   23.70     20.60      22.10     70.6        2.2       0.0     
                   20.60     17.95      19.23     69.1        1.5       0.0     
                   17.95     15.60      16.73     67.8        1.3       0.0     
                   15.60     13.60      14.57     66.4        1.5       0.0     
                   13.60     11.80      12.67     64.6        1.8       0.0     
                   11.80     10.30      11.02     62.9        1.7       0.0     
                   10.30     8.970      9.612     61.6        1.3       0.0     
                   8.970     7.800      8.365     60.4        1.1       0.0     
                   7.800     6.800      7.283     58.9        1.5       0.0     
                   6.800     5.920      6.345     56.6        2.3       0.0     
                   5.920     5.150      5.522     53.8        2.8       0.0     
                   5.150     4.490      4.809     51.4        2.4       0.0     
                   4.490     3.910      4.190     49.8        1.6       0.0     
                   3.910     3.400      3.646     49.0        0.8       0.0     
                   3.400     2.960      3.172     48.5        0.5       0.0     
                   2.960     2.580      2.763     47.8        0.7       0.0     
                   2.580     2.240      2.404     46.9        0.9       0.0     
                   2.240     1.950      2.090     46.1        0.9       0.0     
                   1.950     1.700      1.821     45.3        0.8       0.0     
                   1.700     1.480      1.586     44.3        0.9       0.0     
                   1.480     1.290      1.382     43.3        1.0       0.0     
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                      Sample: SL4 7-8 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL4 7-8.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/06/07 00:29:59               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:31:38         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 128 KCnts/s 
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          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     41.2        1.0       0.0     
                   0.980     0.850      0.913     40.0        1.2       0.0     
                   0.850     0.740      0.793     38.6        1.3       0.0     
                   0.740     0.640      0.688     37.2        1.5       0.0     
                   0.640     0.560      0.599     36.1        1.1       0.0     
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                      Sample: SL4 7-8 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL4 7-8.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/06/07 00:29:59               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:31:38         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 128 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
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                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               14.19                     Std. Dev.          19.33 
        Mode               5.309    0.000            Skewness           3.447 
        Median             4.015    0.000            Kurtosis          15.384 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              258.5                         250.0             82.6 
             75.0              26.67                         125.0             82.5 
             50.0              4.015                         63.00             81.2 
             25.0              0.516                         31.00             77.9 
              5.0              0.516                         4.000             50.0 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1          6.5      0.767     0.000      0.748     0.156      0.303    -0.994 
          2         12.7      5.586     0.000      5.455     1.295      0.330    -0.579 
          3          7.9      12.22     0.000      12.01     2.423      0.245    -0.957 
          4         13.2      27.12     0.000      26.36     6.541      0.510    -0.268 
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                      Sample: SL4 9-10 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL4 9-10.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/06/07 00:54:58               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:31:44         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 124 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.37 
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      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     89.4       -0.1       0.0     
                   217.0     189.0      202.5     89.4       -0.1       0.0     
                   189.0     143.0      164.4     89.5        0.0       0.0     
                   143.0     125.0      133.7     89.4        0.0       0.0     
                   125.0     109.0      116.7     89.3        0.1       0.0     
                   109.0     94.70      101.6     89.3        0.1       0.0     
                   94.70     82.40      88.34     89.3        0.0       0.0     
                   82.40     71.79      76.91     89.4       -0.1       0.0     
                   71.79     62.50      66.98     89.4        0.0       0.0     
                   62.50     54.40      58.31     89.1        0.3       0.0     
                   54.40     47.37      50.76     88.6        0.5       0.0     
                   47.37     41.20      44.18     88.0        0.6       0.0     
                   41.20     35.90      38.46     87.3        0.6       0.0     
                   35.90     31.25      33.49     86.5        0.8       0.0     
                   31.25     27.20      29.15     85.3        1.2       0.0     
                   27.20     23.70      25.39     83.9        1.4       0.0     
                   23.70     20.60      22.10     82.5        1.4       0.0     
                   20.60     17.95      19.23     81.3        1.2       0.0     
                   17.95     15.60      16.73     80.0        1.3       0.0     
                   15.60     13.60      14.57     78.5        1.5       0.0     
                   13.60     11.80      12.67     76.5        2.0       0.0     
                   11.80     10.30      11.02     74.5        2.0       0.0     
                   10.30     8.970      9.612     72.8        1.7       0.0     
                   8.970     7.800      8.365     71.4        1.4       0.0     
                   7.800     6.800      7.283     70.0        1.4       0.0     
                   6.800     5.920      6.345     68.1        1.9       0.0     
                   5.920     5.150      5.522     65.6        2.5       0.0     
                   5.150     4.490      4.809     62.9        2.7       0.0     
                   4.490     3.910      4.190     60.5        2.5       0.0     
                   3.910     3.400      3.646     58.6        1.8       0.0     
                   3.400     2.960      3.172     57.4        1.2       0.0     
                   2.960     2.580      2.763     56.3        1.1       0.0     
                   2.580     2.240      2.404     55.0        1.3       0.0     
                   2.240     1.950      2.090     53.7        1.4       0.0     
                   1.950     1.700      1.821     52.4        1.2       0.0     
                   1.700     1.480      1.586     51.4        1.0       0.0     
                   1.480     1.290      1.382     50.5        0.9       0.0     
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                   1.290     1.120      1.202     49.6        0.9       0.0     
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                      Sample: SL4 9-10 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL4 9-10.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/06/07 00:54:58               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:31:44         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 124 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.37 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     48.7        0.9       0.0     
                   0.980     0.850      0.913     47.5        1.1       0.0     
                   0.850     0.740      0.793     46.2        1.3       0.0     
                   0.740     0.640      0.688     44.3        1.9       0.0     
                   0.640     0.560      0.599     42.0        2.4       0.0     
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                      Sample: SL4 9-10 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL4 9-10.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
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                 Analyzed: 11/06/07 00:54:58               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:31:44         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 124 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.37 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               9.467                     Std. Dev.          11.94 
        Mode               0.531    0.000            Skewness           2.897 
        Median             1.190    0.000            Kurtosis          15.539 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              258.5                         250.0             89.3 
             75.0              10.68                         125.0             89.4 
             50.0              1.190                         63.00             89.4 
             25.0              0.516                         31.00             86.4 
              5.0              0.516                         4.000             60.8 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1         10.7      0.779     0.000      0.699     0.233      0.894    -0.333 
          2          6.7      2.023     0.000      1.995     0.439      0.186    -1.050 
          3         15.0      4.985     0.000      4.814     1.352      0.424    -0.654 
          4         10.2      12.08     0.000      11.70     2.779      0.409    -0.816 
          5          8.4      30.03     0.000      26.73     10.69      1.056     0.307 
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                      Sample: SL4 12-13 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL4 12-13.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/06/07 01:19:59               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:31:51         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 123 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     89.4        0.0       0.0     
                   217.0     189.0      202.5     89.5        0.0       0.0     
                   189.0     143.0      164.4     89.6       -0.1       0.0     
                   143.0     125.0      133.7     89.8       -0.2       0.0     
                   125.0     109.0      116.7     90.0       -0.3       0.0     
                   109.0     94.70      101.6     90.3       -0.3       0.0     
                   94.70     82.40      88.34     90.5       -0.2       0.0     
                   82.40     71.79      76.91     90.4        0.1       0.0     
                   71.79     62.50      66.98     89.9        0.5       0.0     
                   62.50     54.40      58.31     89.0        1.0       0.0     
                   54.40     47.37      50.76     87.7        1.2       0.0     
                   47.37     41.20      44.18     86.4        1.3       0.0     
                   41.20     35.90      38.46     85.0        1.4       0.0     
                   35.90     31.25      33.49     83.5        1.5       0.0     
                   31.25     27.20      29.15     81.8        1.7       0.0     
                   27.20     23.70      25.39     80.0        1.8       0.0     
                   23.70     20.60      22.10     78.2        1.8       0.0     
                   20.60     17.95      19.23     76.4        1.8       0.0     
                   17.95     15.60      16.73     74.5        1.9       0.0     
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                   15.60     13.60      14.57     72.6        1.9       0.0     
                   13.60     11.80      12.67     70.5        2.1       0.0     
                   11.80     10.30      11.02     68.5        2.0       0.0     
                   10.30     8.970      9.612     66.8        1.7       0.0     
                   8.970     7.800      8.365     65.4        1.4       0.0     
                   7.800     6.800      7.283     64.1        1.4       0.0     
                   6.800     5.920      6.345     62.2        1.9       0.0     
                   5.920     5.150      5.522     59.8        2.4       0.0     
                   5.150     4.490      4.809     57.4        2.4       0.0     
                   4.490     3.910      4.190     55.6        1.9       0.0     
                   3.910     3.400      3.646     54.3        1.2       0.0     
                   3.400     2.960      3.172     53.5        0.9       0.0     
                   2.960     2.580      2.763     52.8        0.7       0.0     
                   2.580     2.240      2.404     52.2        0.6       0.0     
                   2.240     1.950      2.090     51.4        0.8       0.0     
                   1.950     1.700      1.821     50.2        1.2       0.0     
                   1.700     1.480      1.586     48.6        1.6       0.0     
                   1.480     1.290      1.382     46.9        1.7       0.0     
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                      Sample: SL4 12-13 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL4 12-13.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/06/07 01:19:59               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:31:51         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 123 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
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                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     44.1        1.3       0.0     
                   0.980     0.850      0.913     42.7        1.4       0.0     
                   0.850     0.740      0.793     40.9        1.7       0.0     
                   0.740     0.640      0.688     39.0        2.0       0.0     
                   0.640     0.560      0.599     37.5        1.5       0.0     
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                      Sample: SL4 12-13 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL4 12-13.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/06/07 01:19:59               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:31:51         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 123 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               13.22                     Std. Dev.          15.22 
        Mode               5.012    0.000            Skewness           1.591 
        Median             1.664    0.000            Kurtosis           2.004 
                                                 
              Selected Percentiles                               Selected Sizes 
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        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              258.5                         250.0             89.4 
             75.0              16.15                         125.0             89.8 
             50.0              1.664                         63.00             90.0 
             25.0              0.516                         31.00             83.4 
              5.0              0.516                         4.000             55.8 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1          7.7      0.743     0.000      0.727     0.136      0.305    -0.944 
          2          8.5      1.500     0.000      1.441     0.361      0.620    -0.424 
          3         13.6      5.019     0.000      4.949     1.444      0.173    -0.725 
          4         12.0      12.87     0.000      12.52     3.205      0.270    -1.033 
          5         13.9      35.07     0.000      30.77     13.44      0.813    -0.229 
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                      Sample: SL4 15-16 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL4 15-16.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/06/07 01:44:51               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:31:56         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 124 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
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                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     83.2        0.0       0.0     
                   217.0     189.0      202.5     83.2        0.0       0.0     
                   189.0     143.0      164.4     83.4       -0.1       0.0     
                   143.0     125.0      133.7     83.4        0.0       0.0     
                   125.0     109.0      116.7     83.4        0.0       0.0     
                   109.0     94.70      101.6     83.5       -0.1       0.0     
                   94.70     82.40      88.34     83.7       -0.2       0.0     
                   82.40     71.79      76.91     83.9       -0.2       0.0     
                   71.79     62.50      66.98     84.0       -0.1       0.0     
                   62.50     54.40      58.31     83.7        0.2       0.0     
                   54.40     47.37      50.76     83.1        0.6       0.0     
                   47.37     41.20      44.18     82.0        1.1       0.0     
                   41.20     35.90      38.46     80.7        1.3       0.0     
                   35.90     31.25      33.49     79.3        1.4       0.0     
                   31.25     27.20      29.15     77.9        1.4       0.0     
                   27.20     23.70      25.39     76.4        1.4       0.0     
                   23.70     20.60      22.10     75.0        1.4       0.0     
                   20.60     17.95      19.23     73.6        1.4       0.0     
                   17.95     15.60      16.73     72.2        1.5       0.0     
                   15.60     13.60      14.57     70.6        1.6       0.0     
                   13.60     11.80      12.67     69.0        1.6       0.0     
                   11.80     10.30      11.02     67.5        1.5       0.0     
                   10.30     8.970      9.612     66.2        1.3       0.0     
                   8.970     7.800      8.365     64.8        1.4       0.0     
                   7.800     6.800      7.283     63.0        1.8       0.0     
                   6.800     5.920      6.345     60.7        2.3       0.0     
                   5.920     5.150      5.522     58.0        2.7       0.0     
                   5.150     4.490      4.809     55.4        2.7       0.0     
                   4.490     3.910      4.190     53.0        2.3       0.0     
                   3.910     3.400      3.646     51.2        1.8       0.0     
                   3.400     2.960      3.172     50.0        1.3       0.0     
                   2.960     2.580      2.763     49.0        0.9       0.0     
                   2.580     2.240      2.404     48.2        0.8       0.0     
                   2.240     1.950      2.090     47.5        0.7       0.0     
                   1.950     1.700      1.821     46.8        0.8       0.0     
                   1.700     1.480      1.586     45.8        1.0       0.0     
                   1.480     1.290      1.382     44.5        1.3       0.0     
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                      Sample: SL4 15-16 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL4 15-16.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/06/07 01:44:51               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:31:56         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 124 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     41.7        1.4       0.0     
                   0.980     0.850      0.913     40.3        1.4       0.0     
                   0.850     0.740      0.793     38.9        1.5       0.0     
                   0.740     0.640      0.688     36.8        2.0       0.0     
                   0.640     0.560      0.599     34.5        2.4       0.0     
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                      Sample: SL4 15-16 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL4 15-16.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/06/07 01:44:51               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:31:56         Sample Density:    2.700 g/cm³ 
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              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 124 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               10.39                     Std. Dev.          12.29 
        Mode               0.531    0.000            Skewness           1.658 
        Median             2.973    0.000            Kurtosis           2.124 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              258.5                         250.0             83.2 
             75.0              20.58                         125.0             83.4 
             50.0              2.973                         63.00             84.0 
             25.0              0.516                         31.00             79.2 
              5.0              0.516                         4.000             53.4 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1          8.2      0.667     0.000      0.644     0.110      0.550    -0.838 
          2          7.6      1.337     0.000      1.263     0.344      0.654    -0.567 
          3         19.2      5.214     0.000      4.982     1.867      0.442    -0.558 
          4          8.6      14.06     0.000      13.68     3.168      0.304    -1.050 
          5          9.6      32.71     0.000      30.52     9.703      0.683    -0.295 
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                      Sample: SL5 0-1 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL5 0-1.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/04/07 12:12:20               Run Time: 0:10 hrs:min 
                 Reported: 11/04/07 16:29:15         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7263 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  145 / 120 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.35 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     83.5        0.0       0.0     
                   217.0     189.0      202.5     83.4        0.0       0.0     
                   189.0     143.0      164.4     83.4        0.1       0.0     
                   143.0     125.0      133.7     83.3        0.1       0.0     
                   125.0     109.0      116.7     83.2        0.1       0.0     
                   109.0     94.70      101.6     83.0        0.1       0.0     
                   94.70     82.40      88.34     82.9        0.1       0.0     
                   82.40     71.79      76.91     82.8        0.1       0.0     
                   71.79     62.50      66.98     82.7        0.1       0.0     
                   62.50     54.40      58.31     82.3        0.3       0.0     
                   54.40     47.37      50.76     81.7        0.6       0.0     
                   47.37     41.20      44.18     80.7        1.0       0.0     
                   41.20     35.90      38.46     79.4        1.3       0.0     
                   35.90     31.25      33.49     78.0        1.4       0.0     
                   31.25     27.20      29.15     76.6        1.4       0.0     
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                   27.20     23.70      25.39     75.3        1.3       0.0     
                   23.70     20.60      22.10     74.1        1.2       0.0     
                   20.60     17.95      19.23     73.0        1.1       0.0     
                   17.95     15.60      16.73     72.0        1.0       0.0     
                   15.60     13.60      14.57     70.9        1.0       0.0     
                   13.60     11.80      12.67     69.7        1.2       0.0     
                   11.80     10.30      11.02     68.4        1.3       0.0     
                   10.30     8.970      9.612     67.1        1.4       0.0     
                   8.970     7.800      8.365     65.8        1.3       0.0     
                   7.800     6.800      7.283     64.5        1.3       0.0     
                   6.800     5.920      6.345     62.8        1.6       0.0     
                   5.920     5.150      5.522     60.6        2.2       0.0     
                   5.150     4.490      4.809     58.0        2.6       0.0     
                   4.490     3.910      4.190     55.5        2.5       0.0     
                   3.910     3.400      3.646     53.5        2.0       0.0     
                   3.400     2.960      3.172     52.0        1.5       0.0     
                   2.960     2.580      2.763     50.8        1.2       0.0     
                   2.580     2.240      2.404     49.5        1.2       0.0     
                   2.240     1.950      2.090     48.2        1.3       0.0     
                   1.950     1.700      1.821     46.9        1.3       0.0     
                   1.700     1.480      1.586     45.8        1.1       0.0     
                   1.480     1.290      1.382     44.8        1.0       0.0     
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                      Sample: SL5 0-1 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL5 0-1.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/04/07 12:12:20               Run Time: 0:10 hrs:min 
                 Reported: 11/04/07 16:29:15         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7263 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  145 / 120 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.35 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
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                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     40.1        3.0       0.0     
                   0.980     0.850      0.913     34.8        5.3       0.0     
                   0.850     0.740      0.793     28.4        6.4       0.0     
                   0.740     0.640      0.688     22.2        6.3       0.0     
                   0.640     0.560      0.599     18.0        4.2       0.0     
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                      Sample: SL5 0-1 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL5 0-1.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/04/07 12:12:20               Run Time: 0:10 hrs:min 
                 Reported: 11/04/07 16:29:15         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7263 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  145 / 120 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.35 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               8.786                     Std. Dev.          16.30 
        Mode               0.750    0.000            Skewness           4.618 
        Median             2.365    0.000            Kurtosis          34.994 
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              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              258.5                         250.0             83.5 
             75.0              22.97                         125.0             83.3 
             50.0              2.365                         63.00             82.7 
             25.0              0.686                         31.00             77.9 
              5.0              0.516                         4.000             55.9 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1         29.6      0.815     0.000      0.780     0.200      0.853     0.347 
          2          6.0      1.992     0.000      1.961     0.381      0.199    -1.106 
          3         14.9      4.687     0.000      4.537     1.286      0.413    -0.674 
          4          7.2      10.99     0.000      10.60     2.502      0.397    -0.974 
          5         11.0      31.55     0.000      29.46     11.91      0.895     0.539 
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                      Sample: SL5 4-5 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL5 4-5.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/04/07 12:37:24               Run Time: 0:10 hrs:min 
                 Reported: 11/04/07 16:29:54         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  145 / 124 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
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                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     81.2        0.0       0.0     
                   217.0     189.0      202.5     81.2        0.0       0.0     
                   189.0     143.0      164.4     81.2        0.0       0.0     
                   143.0     125.0      133.7     81.2        0.0       0.0     
                   125.0     109.0      116.7     81.2        0.0       0.0     
                   109.0     94.70      101.6     81.2        0.0       0.0     
                   94.70     82.40      88.34     81.2        0.0       0.0     
                   82.40     71.79      76.91     81.2       -0.1       0.0     
                   71.79     62.50      66.98     81.3       -0.1       0.0     
                   62.50     54.40      58.31     81.3        0.0       0.0     
                   54.40     47.37      50.76     80.8        0.4       0.0     
                   47.37     41.20      44.18     79.7        1.1       0.0     
                   41.20     35.90      38.46     78.0        1.8       0.0     
                   35.90     31.25      33.49     75.8        2.2       0.0     
                   31.25     27.20      29.15     73.7        2.0       0.0     
                   27.20     23.70      25.39     72.2        1.6       0.0     
                   23.70     20.60      22.10     70.9        1.3       0.0     
                   20.60     17.95      19.23     69.6        1.2       0.0     
                   17.95     15.60      16.73     68.3        1.3       0.0     
                   15.60     13.60      14.57     67.1        1.3       0.0     
                   13.60     11.80      12.67     65.7        1.4       0.0     
                   11.80     10.30      11.02     64.0        1.6       0.0     
                   10.30     8.970      9.612     62.2        1.9       0.0     
                   8.970     7.800      8.365     60.5        1.6       0.0     
                   7.800     6.800      7.283     59.4        1.2       0.0     
                   6.800     5.920      6.345     58.2        1.1       0.0     
                   5.920     5.150      5.522     56.5        1.7       0.0     
                   5.150     4.490      4.809     54.2        2.3       0.0     
                   4.490     3.910      4.190     51.9        2.3       0.0     
                   3.910     3.400      3.646     50.1        1.8       0.0     
                   3.400     2.960      3.172     49.0        1.2       0.0     
                   2.960     2.580      2.763     48.0        0.9       0.0     
                   2.580     2.240      2.404     47.0        1.0       0.0     
                   2.240     1.950      2.090     46.0        1.0       0.0     
                   1.950     1.700      1.821     44.9        1.1       0.0     
                   1.700     1.480      1.586     43.7        1.2       0.0     
                   1.480     1.290      1.382     42.7        1.0       0.0     
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                      Sample: SL5 4-5 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL5 4-5.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/04/07 12:37:24               Run Time: 0:10 hrs:min 
                 Reported: 11/04/07 16:29:54         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  145 / 124 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     41.0        0.8       0.0     
                   0.980     0.850      0.913     40.0        1.0       0.0     
                   0.850     0.740      0.793     38.6        1.4       0.0     
                   0.740     0.640      0.688     36.6        2.0       0.0     
                   0.640     0.560      0.599     34.2        2.3       0.0     
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                      Sample: SL5 4-5 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL5 4-5.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/04/07 12:37:24               Run Time: 0:10 hrs:min 
                 Reported: 11/04/07 16:29:54         Sample Density:    2.700 g/cm³ 
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              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  145 / 124 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               11.30                     Std. Dev.          12.61 
        Mode               0.531    0.000            Skewness           1.293 
        Median             3.359    0.000            Kurtosis           0.616 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              258.5                         250.0             81.2 
             75.0              29.70                         125.0             81.2 
             50.0              3.359                         63.00             81.3 
             25.0              0.516                         31.00             75.7 
              5.0              0.516                         4.000             52.2 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1          9.0      0.704     0.000      0.665     0.149      0.797    -0.353 
          2          7.1      1.761     0.000      1.700     0.470      0.323    -1.001 
          3         11.4      4.448     0.000      4.374     1.056      0.275    -0.705 
          4          8.7      10.02     0.000      9.780     2.142      0.301    -0.933 
          5         11.0      32.13     0.000      31.25     8.002      0.503    -0.338 
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                      Sample: SL5 10-11 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL5 10-11.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/04/07 13:02:07               Run Time: 0:10 hrs:min 
                 Reported: 11/04/07 16:30:05         Sample Density:    2.700 g/cm? 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm? 
            Analysis Temp:   34.8 ?C                Base/Full Scale:  145 / 124 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.37 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (?m)      (?m)       (?m)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     78.7        0.0       0.0     
                   217.0     189.0      202.5     78.7        0.0       0.0     
                   189.0     143.0      164.4     78.5        0.1       0.0     
                   143.0     125.0      133.7     78.3        0.2       0.0     
                   125.0     109.0      116.7     78.0        0.4       0.0     
                   109.0     94.70      101.6     77.4        0.6       0.0     
                   94.70     82.40      88.34     76.6        0.8       0.0     
                   82.40     71.79      76.91     75.6        1.0       0.0     
                   71.79     62.50      66.98     74.1        1.5       0.0     
                   62.50     54.40      58.31     72.0        2.1       0.0     
                   54.40     47.37      50.76     69.1        2.9       0.0     
                   47.37     41.20      44.18     65.4        3.6       0.0     
                   41.20     35.90      38.46     61.4        4.0       0.0     
                   35.90     31.25      33.49     57.6        3.8       0.0     
                   31.25     27.20      29.15     54.8        2.8       0.0     
                   27.20     23.70      25.39     53.2        1.6       0.0     
                   23.70     20.60      22.10     52.6        0.7       0.0     
                   20.60     17.95      19.23     52.2        0.4       0.0     
                   17.95     15.60      16.73     51.7        0.5       0.0     
                   15.60     13.60      14.57     51.0        0.7       0.0     
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                   13.60     11.80      12.67     50.1        0.9       0.0     
                   11.80     10.30      11.02     49.2        0.9       0.0     
                   10.30     8.970      9.612     48.3        0.8       0.0     
                   8.970     7.800      8.365     47.6        0.7       0.0     
                   7.800     6.800      7.283     46.8        0.8       0.0     
                   6.800     5.920      6.345     45.5        1.3       0.0     
                   5.920     5.150      5.522     43.7        1.8       0.0     
                   5.150     4.490      4.809     41.7        2.0       0.0     
                   4.490     3.910      4.190     39.9        1.8       0.0     
                   3.910     3.400      3.646     38.6        1.2       0.0     
                   3.400     2.960      3.172     37.9        0.7       0.0     
                   2.960     2.580      2.763     37.2        0.7       0.0     
                   2.580     2.240      2.404     36.2        1.0       0.0     
                   2.240     1.950      2.090     35.2        1.0       0.0     
                   1.950     1.700      1.821     34.4        0.8       0.0     
                   1.700     1.480      1.586     33.7        0.6       0.0     
                   1.480     1.290      1.382     33.0        0.7       0.0     
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                      Sample: SL5 10-11 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL5 10-11.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/04/07 13:02:07               Run Time: 0:10 hrs:min 
                 Reported: 11/04/07 16:30:05         Sample Density:    2.700 g/cm? 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm? 
            Analysis Temp:   34.8 ?C                Base/Full Scale:  145 / 124 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.37 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (?m)      (?m)       (?m)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
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                   1.120     0.980      1.048     31.4        0.8       0.0     
                   0.980     0.850      0.913     30.5        0.9       0.0     
                   0.850     0.740      0.793     29.6        0.9       0.0     
                   0.740     0.640      0.688     29.2        0.4       0.0     
                   0.640     0.560      0.599     29.8       -0.6       0.0     





                                         Micromeritics 
                                                 
      WIN5100 V2.03                    Unit 1           S/N 2655             Page  4 
                                                 
                      Sample: SL5 10-11 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL5 10-11.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/04/07 13:02:07               Run Time: 0:10 hrs:min 
                 Reported: 11/04/07 16:30:05         Sample Density:    2.700 g/cm? 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm? 
            Analysis Temp:   34.8 ?C                Base/Full Scale:  145 / 124 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.37 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 ?m                   Probe time:    45 secs 
                      Ending Size:     0.50 ?m 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               28.48                     Std. Dev.          26.70 
        Mode               37.58    0.000            Skewness           1.285 
        Median             11.68    0.000            Kurtosis           2.319 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (?m)                 Diameter (?m)     Percent Finer 
             95.0              258.5                         250.0             78.6 
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             75.0              67.46                         125.0             78.3 
             50.0              11.68                         63.00             74.2 
             25.0              0.516                         31.00             57.4 
              5.0              0.516                         4.000             40.1 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1         10.3      5.122     0.000      4.897     1.359      0.616    -0.315 
          2         26.4      47.35     0.000      41.24     22.15      1.921     4.861 
        






                                         Micromeritics 
                                                 
      WIN5100 V2.03                    Unit 1           S/N 2655             Page  1 
                                                 
                      Sample: SL5 15-16 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL5 15-16.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/04/07 13:26:58               Run Time: 0:10 hrs:min 
                 Reported: 11/04/07 16:30:11         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  145 / 126 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.37 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     78.7        0.1       0.0     
                   217.0     189.0      202.5     78.6        0.0       0.0     
                   189.0     143.0      164.4     78.6        0.0       0.0     
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                   143.0     125.0      133.7     78.6        0.0       0.0     
                   125.0     109.0      116.7     78.4        0.2       0.0     
                   109.0     94.70      101.6     78.0        0.4       0.0     
                   94.70     82.40      88.34     77.2        0.8       0.0     
                   82.40     71.79      76.91     76.1        1.1       0.0     
                   71.79     62.50      66.98     74.7        1.5       0.0     
                   62.50     54.40      58.31     72.7        1.9       0.0     
                   54.40     47.37      50.76     70.4        2.3       0.0     
                   47.37     41.20      44.18     67.8        2.7       0.0     
                   41.20     35.90      38.46     65.0        2.7       0.0     
                   35.90     31.25      33.49     62.6        2.4       0.0     
                   31.25     27.20      29.15     61.0        1.6       0.0     
                   27.20     23.70      25.39     60.1        0.9       0.0     
                   23.70     20.60      22.10     59.5        0.6       0.0     
                   20.60     17.95      19.23     58.9        0.6       0.0     
                   17.95     15.60      16.73     58.2        0.7       0.0     
                   15.60     13.60      14.57     57.6        0.6       0.0     
                   13.60     11.80      12.67     56.9        0.7       0.0     
                   11.80     10.30      11.02     56.1        0.8       0.0     
                   10.30     8.970      9.612     55.1        1.0       0.0     
                   8.970     7.800      8.365     54.1        1.0       0.0     
                   7.800     6.800      7.283     53.2        0.9       0.0     
                   6.800     5.920      6.345     52.0        1.2       0.0     
                   5.920     5.150      5.522     50.2        1.8       0.0     
                   5.150     4.490      4.809     48.0        2.2       0.0     
                   4.490     3.910      4.190     45.8        2.2       0.0     
                   3.910     3.400      3.646     44.1        1.7       0.0     
                   3.400     2.960      3.172     43.0        1.1       0.0     
                   2.960     2.580      2.763     42.3        0.7       0.0     
                   2.580     2.240      2.404     41.8        0.5       0.0     
                   2.240     1.950      2.090     41.4        0.5       0.0     
                   1.950     1.700      1.821     40.8        0.5       0.0     
                   1.700     1.480      1.586     40.1        0.7       0.0     
                   1.480     1.290      1.382     39.3        0.9       0.0     
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                      Sample: SL5 15-16 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL5 15-16.SMP 
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             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/04/07 13:26:58               Run Time: 0:10 hrs:min 
                 Reported: 11/04/07 16:30:11         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  145 / 126 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.37 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     37.0        1.2       0.0     
                   0.980     0.850      0.913     35.6        1.3       0.0     
                   0.850     0.740      0.793     34.1        1.5       0.0     
                   0.740     0.640      0.688     31.9        2.2       0.0     
                   0.640     0.560      0.599     29.1        2.8       0.0     
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                      Sample: SL5 15-16 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL5 15-16.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/04/07 13:26:58               Run Time: 0:10 hrs:min 
                 Reported: 11/04/07 16:30:11         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  145 / 126 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.37 
      ------------------------------------------------------------------------------------ 
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                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               21.25                     Std. Dev.          26.91 
        Mode               0.531    0.000            Skewness           2.146 
        Median             5.082    0.000            Kurtosis           9.143 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              258.5                         250.0             78.7 
             75.0              64.36                         125.0             78.6 
             50.0              5.082                         63.00             74.7 
             25.0              0.516                         31.00             62.5 
              5.0              0.516                         4.000             46.1 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1         14.8      0.904     0.000      0.754     0.392      1.264     0.828 
          2         12.5      4.545     0.000      4.436     1.320      0.312    -0.506 
          3         19.1      48.83     0.000      44.02     19.55      1.145     1.181 
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                      Sample: SL6 0-1 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL6 0-1.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/04/07 14:42:09               Run Time: 0:10 hrs:min 
                 Reported: 11/04/07 16:30:27         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7260 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  145 / 124 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.37 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     78.9        0.1       0.0     
                   217.0     189.0      202.5     78.8        0.0       0.0     
                   189.0     143.0      164.4     78.7        0.1       0.0     
                   143.0     125.0      133.7     78.6        0.1       0.0     
                   125.0     109.0      116.7     78.5        0.1       0.0     
                   109.0     94.70      101.6     78.4        0.1       0.0     
                   94.70     82.40      88.34     78.3        0.1       0.0     
                   82.40     71.79      76.91     78.0        0.3       0.0     
                   71.79     62.50      66.98     77.3        0.7       0.0     
                   62.50     54.40      58.31     76.2        1.1       0.0     
                   54.40     47.37      50.76     74.9        1.3       0.0     
                   47.37     41.20      44.18     73.7        1.2       0.0     
                   41.20     35.90      38.46     72.8        0.9       0.0     
                   35.90     31.25      33.49     72.2        0.6       0.0     
                   31.25     27.20      29.15     71.9        0.3       0.0     
                   27.20     23.70      25.39     71.8        0.1       0.0     
                   23.70     20.60      22.10     71.7        0.1       0.0     
                   20.60     17.95      19.23     71.4        0.2       0.0     
                   17.95     15.60      16.73     71.1        0.3       0.0     
                   15.60     13.60      14.57     70.7        0.4       0.0     
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                   13.60     11.80      12.67     70.2        0.5       0.0     
                   11.80     10.30      11.02     69.6        0.6       0.0     
                   10.30     8.970      9.612     69.1        0.6       0.0     
                   8.970     7.800      8.365     68.6        0.4       0.0     
                   7.800     6.800      7.283     68.1        0.5       0.0     
                   6.800     5.920      6.345     67.0        1.1       0.0     
                   5.920     5.150      5.522     64.9        2.1       0.0     
                   5.150     4.490      4.809     62.1        2.8       0.0     
                   4.490     3.910      4.190     59.2        2.8       0.0     
                   3.910     3.400      3.646     57.1        2.1       0.0     
                   3.400     2.960      3.172     55.9        1.2       0.0     
                   2.960     2.580      2.763     55.0        0.9       0.0     
                   2.580     2.240      2.404     53.9        1.1       0.0     
                   2.240     1.950      2.090     52.7        1.2       0.0     
                   1.950     1.700      1.821     51.6        1.2       0.0     
                   1.700     1.480      1.586     50.5        1.1       0.0     
                   1.480     1.290      1.382     49.5        1.0       0.0     
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                      Sample: SL6 0-1 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL6 0-1.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/04/07 14:42:09               Run Time: 0:10 hrs:min 
                 Reported: 11/04/07 16:30:27         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7260 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  145 / 124 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.37 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
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                   1.120     0.980      1.048     47.3        1.1       0.0     
                   0.980     0.850      0.913     45.8        1.5       0.0     
                   0.850     0.740      0.793     44.1        1.8       0.0     
                   0.740     0.640      0.688     41.9        2.2       0.0     
                   0.640     0.560      0.599     39.7        2.2       0.0     
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                      Sample: SL6 0-1 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL6 0-1.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/04/07 14:42:09               Run Time: 0:10 hrs:min 
                 Reported: 11/04/07 16:30:27         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7260 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  145 / 124 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.37 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               13.05                     Std. Dev.          24.55 
        Mode               4.467    0.000            Skewness           3.758 
        Median             1.390    0.000            Kurtosis          21.015 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              258.5                         250.0             78.9 
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             75.0              47.68                         125.0             78.6 
             50.0              1.390                         63.00             77.4 
             25.0              0.516                         31.00             72.2 
              5.0              0.516                         4.000             59.6 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1         11.5      0.804     0.000      0.743     0.228      0.770    -0.454 
          2          5.9      1.921     0.000      1.883     0.398      0.266    -1.050 
          3         13.8      4.577     0.000      4.451     1.155      0.605     0.088 
          4          6.7      49.54     0.000      48.19     13.44      0.577     0.196 
        





                                         Micromeritics 
                                                 
      WIN5100 V2.03                    Unit 1           S/N 2655             Page  1 
                                                 
                      Sample: SL6 5-6 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL6 5-6.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/04/07 15:07:07               Run Time: 0:10 hrs:min 
                 Reported: 11/04/07 16:30:32         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7260 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  145 / 120 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.37 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     87.6        0.0       0.0     
                   217.0     189.0      202.5     87.6        0.0       0.0     
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                   189.0     143.0      164.4     87.5        0.1       0.0     
                   143.0     125.0      133.7     87.4        0.1       0.0     
                   125.0     109.0      116.7     87.3        0.1       0.0     
                   109.0     94.70      101.6     87.0        0.3       0.0     
                   94.70     82.40      88.34     86.5        0.5       0.0     
                   82.40     71.79      76.91     85.8        0.7       0.0     
                   71.79     62.50      66.98     84.9        0.9       0.0     
                   62.50     54.40      58.31     84.0        0.9       0.0     
                   54.40     47.37      50.76     83.1        0.9       0.0     
                   47.37     41.20      44.18     82.3        0.8       0.0     
                   41.20     35.90      38.46     81.6        0.7       0.0     
                   35.90     31.25      33.49     80.8        0.8       0.0     
                   31.25     27.20      29.15     80.0        0.9       0.0     
                   27.20     23.70      25.39     79.3        0.7       0.0     
                   23.70     20.60      22.10     78.8        0.5       0.0     
                   20.60     17.95      19.23     78.3        0.5       0.0     
                   17.95     15.60      16.73     77.7        0.7       0.0     
                   15.60     13.60      14.57     76.8        0.9       0.0     
                   13.60     11.80      12.67     75.8        0.9       0.0     
                   11.80     10.30      11.02     75.1        0.7       0.0     
                   10.30     8.970      9.612     74.7        0.4       0.0     
                   8.970     7.800      8.365     74.3        0.3       0.0     
                   7.800     6.800      7.283     73.6        0.7       0.0     
                   6.800     5.920      6.345     72.1        1.5       0.0     
                   5.920     5.150      5.522     69.9        2.2       0.0     
                   5.150     4.490      4.809     67.6        2.3       0.0     
                   4.490     3.910      4.190     65.7        1.9       0.0     
                   3.910     3.400      3.646     64.5        1.3       0.0     
                   3.400     2.960      3.172     63.6        0.9       0.0     
                   2.960     2.580      2.763     62.7        0.9       0.0     
                   2.580     2.240      2.404     61.5        1.1       0.0     
                   2.240     1.950      2.090     60.3        1.2       0.0     
                   1.950     1.700      1.821     59.2        1.1       0.0     
                   1.700     1.480      1.586     57.8        1.4       0.0     
                   1.480     1.290      1.382     55.1        2.7       0.0     




                                         Micromeritics 
                                                 
      WIN5100 V2.03                    Unit 1           S/N 2655             Page  2 
                                                 
                      Sample: SL6 5-6 
                    Operator: 
                   Submitter: 
218 
 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL6 5-6.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/04/07 15:07:07               Run Time: 0:10 hrs:min 
                 Reported: 11/04/07 16:30:32         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7260 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  145 / 120 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.37 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     41.5        7.9       0.0     
                   0.980     0.850      0.913     32.5        9.0       0.0     
                   0.850     0.740      0.793     25.6        7.0       0.0     
                   0.740     0.640      0.688     20.8        4.8       0.0     
                   0.640     0.560      0.599     17.5        3.2       0.0     
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                      Sample: SL6 5-6 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL6 5-6.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/04/07 15:07:07               Run Time: 0:10 hrs:min 
                 Reported: 11/04/07 16:30:32         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7260 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  145 / 120 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.37 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               8.883                     Std. Dev.          19.77 
        Mode               0.944    0.000            Skewness           3.719 
        Median             1.133    0.000            Kurtosis          17.504 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              258.5                         250.0             87.6 
             75.0              9.956                         125.0             87.4 
             50.0              1.133                         63.00             85.0 
             25.0              0.730                         31.00             80.8 
              5.0              0.516                         4.000             66.0 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
220 
 
          1         42.8      0.965     0.000      0.933     0.259      0.763     0.449 
          2         11.2      5.006     0.000      4.891     1.231      0.489    -0.239 
          3          5.6      67.85     0.000      61.43     26.43      2.066     5.858 
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                      Sample: SL6 9-10 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL6 9-10.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/04/07 15:32:06               Run Time: 0:10 hrs:min 
                 Reported: 11/04/07 16:30:36         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7260 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  145 / 128 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.37 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     76.3        0.1       0.0     
                   217.0     189.0      202.5     76.2        0.1       0.0     
                   189.0     143.0      164.4     75.9        0.3       0.0     
                   143.0     125.0      133.7     75.8        0.1       0.0     
                   125.0     109.0      116.7     75.6        0.2       0.0     
                   109.0     94.70      101.6     75.2        0.4       0.0     
                   94.70     82.40      88.34     74.6        0.6       0.0     
                   82.40     71.79      76.91     73.9        0.7       0.0     
                   71.79     62.50      66.98     73.1        0.8       0.0     
                   62.50     54.40      58.31     72.1        1.0       0.0     
                   54.40     47.37      50.76     70.8        1.3       0.0     
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                   47.37     41.20      44.18     69.4        1.4       0.0     
                   41.20     35.90      38.46     68.1        1.3       0.0     
                   35.90     31.25      33.49     67.1        0.9       0.0     
                   31.25     27.20      29.15     66.6        0.5       0.0     
                   27.20     23.70      25.39     66.6        0.1       0.0     
                   23.70     20.60      22.10     66.8       -0.2       0.0     
                   20.60     17.95      19.23     67.1       -0.3       0.0     
                   17.95     15.60      16.73     67.0        0.0       0.0     
                   15.60     13.60      14.57     66.5        0.6       0.0     
                   13.60     11.80      12.67     65.4        1.1       0.0     
                   11.80     10.30      11.02     64.1        1.2       0.0     
                   10.30     8.970      9.612     62.9        1.2       0.0     
                   8.970     7.800      8.365     61.9        1.0       0.0     
                   7.800     6.800      7.283     61.1        0.8       0.0     
                   6.800     5.920      6.345     60.0        1.1       0.0     
                   5.920     5.150      5.522     58.4        1.6       0.0     
                   5.150     4.490      4.809     56.3        2.1       0.0     
                   4.490     3.910      4.190     54.2        2.1       0.0     
                   3.910     3.400      3.646     52.7        1.6       0.0     
                   3.400     2.960      3.172     51.6        1.0       0.0     
                   2.960     2.580      2.763     50.7        1.0       0.0     
                   2.580     2.240      2.404     49.5        1.2       0.0     
                   2.240     1.950      2.090     48.1        1.3       0.0     
                   1.950     1.700      1.821     46.9        1.2       0.0     
                   1.700     1.480      1.586     46.0        0.9       0.0     
                   1.480     1.290      1.382     45.4        0.6       0.0     
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                      Sample: SL6 9-10 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL6 9-10.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/04/07 15:32:06               Run Time: 0:10 hrs:min 
                 Reported: 11/04/07 16:30:36         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7260 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  145 / 128 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.37 
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      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     44.6        0.4       0.0     
                   0.980     0.850      0.913     43.6        1.0       0.0     
                   0.850     0.740      0.793     41.4        2.2       0.0     
                   0.740     0.640      0.688     37.0        4.4       0.0     
                   0.640     0.560      0.599     30.5        6.5       0.0     
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                      Sample: SL6 9-10 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL6 9-10.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/04/07 15:32:06               Run Time: 0:10 hrs:min 
                 Reported: 11/04/07 16:30:36         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7260 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  145 / 128 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.37 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
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                                 s( of 1)                                      s( of 1) 
        Mean               14.70                     Std. Dev.          29.98 
        Mode               0.531    0.000            Skewness           3.623 
        Median             2.378    0.000            Kurtosis          17.248 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              258.5                         250.0             76.4 
             75.0              90.60                         125.0             75.8 
             50.0              2.378                         63.00             73.1 
             25.0              0.516                         31.00             67.1 
              5.0              0.516                         4.000             54.5 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1         19.9      0.654     0.000      0.615     0.129      1.632     2.904 
          2          6.7      2.067     0.000      2.032     0.488      0.181    -0.897 
          3         10.0      4.676     0.000      4.545     1.068      0.449    -0.577 
          4          5.9      10.50     0.000      10.12     2.256      0.374    -0.697 
          5          9.0      57.51     0.000      50.44     22.80      1.244     1.204 
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                      Sample: SL6 13-14 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL6 13-14.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/04/07 15:56:52               Run Time: 0:10 hrs:min 
                 Reported: 11/04/07 16:30:41         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7260 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  145 / 123 KCnts/s 
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          Full Scale Mass:  100.0%                  Reynolds Number:   27.37 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     79.4        0.2       0.0     
                   217.0     189.0      202.5     79.2        0.2       0.0     
                   189.0     143.0      164.4     78.7        0.5       0.0     
                   143.0     125.0      133.7     78.4        0.4       0.0     
                   125.0     109.0      116.7     77.9        0.5       0.0     
                   109.0     94.70      101.6     77.2        0.6       0.0     
                   94.70     82.40      88.34     76.3        0.9       0.0     
                   82.40     71.79      76.91     75.0        1.3       0.0     
                   71.79     62.50      66.98     73.3        1.7       0.0     
                   62.50     54.40      58.31     71.2        2.1       0.0     
                   54.40     47.37      50.76     69.0        2.2       0.0     
                   47.37     41.20      44.18     66.8        2.2       0.0     
                   41.20     35.90      38.46     64.6        2.2       0.0     
                   35.90     31.25      33.49     62.3        2.2       0.0     
                   31.25     27.20      29.15     60.2        2.1       0.0     
                   27.20     23.70      25.39     58.5        1.7       0.0     
                   23.70     20.60      22.10     57.5        1.0       0.0     
                   20.60     17.95      19.23     57.1        0.4       0.0     
                   17.95     15.60      16.73     56.9        0.2       0.0     
                   15.60     13.60      14.57     56.5        0.4       0.0     
                   13.60     11.80      12.67     55.7        0.8       0.0     
                   11.80     10.30      11.02     54.7        1.0       0.0     
                   10.30     8.970      9.612     53.7        1.0       0.0     
                   8.970     7.800      8.365     52.8        0.9       0.0     
                   7.800     6.800      7.283     52.1        0.8       0.0     
                   6.800     5.920      6.345     51.1        1.0       0.0     
                   5.920     5.150      5.522     49.4        1.7       0.0     
                   5.150     4.490      4.809     47.2        2.2       0.0     
                   4.490     3.910      4.190     45.1        2.1       0.0     
                   3.910     3.400      3.646     43.5        1.6       0.0     
                   3.400     2.960      3.172     42.5        1.0       0.0     
                   2.960     2.580      2.763     41.9        0.6       0.0     
                   2.580     2.240      2.404     41.4        0.5       0.0     
                   2.240     1.950      2.090     40.6        0.8       0.0     
                   1.950     1.700      1.821     39.5        1.1       0.0     
                   1.700     1.480      1.586     38.1        1.3       0.0     
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                   1.480     1.290      1.382     37.0        1.1       0.0     
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                      Sample: SL6 13-14 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL6 13-14.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/04/07 15:56:52               Run Time: 0:10 hrs:min 
                 Reported: 11/04/07 16:30:41         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7260 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  145 / 123 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.37 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     35.6        0.6       0.0     
                   0.980     0.850      0.913     34.7        0.9       0.0     
                   0.850     0.740      0.793     32.9        1.8       0.0     
                   0.740     0.640      0.688     29.1        3.8       0.0     
                   0.640     0.560      0.599     23.4        5.7       0.0     
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                      Sample: SL6 13-14 
                    Operator: 
                   Submitter: 
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                   File Name: C:\WIN5100\DATA\ANGELINA\SL6 13-14.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/04/07 15:56:52               Run Time: 0:10 hrs:min 
                 Reported: 11/04/07 16:30:41         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7260 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  145 / 123 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.37 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               22.54                     Std. Dev.          33.66 
        Mode               0.531    0.000            Skewness           2.558 
        Median             5.381    0.000            Kurtosis           9.121 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              258.5                         250.0             79.5 
             75.0              71.55                         125.0             78.4 
             50.0              5.381                         63.00             73.4 
             25.0              0.579                         31.00             62.2 
              5.0              0.516                         4.000             45.4 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1         17.1      0.649     0.000      0.613     0.120      1.399     1.650 
          2          6.2      1.645     0.000      1.597     0.379      0.478    -0.561 
          3         11.0      4.635     0.000      4.501     1.206      0.454    -0.381 
          4          9.7      30.23     0.000      30.26     6.002     -0.113    -0.911 
          5         13.8      72.03     0.000      59.76     37.54      2.272     5.808 
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                      Sample: SL7 0-1 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL7 0-1.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/05/07 19:30:39               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:24:04         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7262 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  144 / 120 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     93.2        0.1       0.0     
                   217.0     189.0      202.5     93.2        0.1       0.0     
                   189.0     143.0      164.4     93.0        0.2       0.0     
                   143.0     125.0      133.7     92.8        0.1       0.0     
                   125.0     109.0      116.7     92.7        0.1       0.0     
                   109.0     94.70      101.6     92.6        0.1       0.0     
                   94.70     82.40      88.34     92.5        0.1       0.0     
                   82.40     71.79      76.91     92.3        0.2       0.0     
                   71.79     62.50      66.98     91.9        0.4       0.0     
                   62.50     54.40      58.31     91.4        0.5       0.0     
                   54.40     47.37      50.76     90.7        0.7       0.0     
                   47.37     41.20      44.18     89.9        0.8       0.0     
                   41.20     35.90      38.46     89.0        0.9       0.0     
                   35.90     31.25      33.49     88.1        1.0       0.0     
                   31.25     27.20      29.15     87.2        0.9       0.0     
                   27.20     23.70      25.39     86.4        0.8       0.0     
                   23.70     20.60      22.10     85.7        0.7       0.0     
                   20.60     17.95      19.23     85.0        0.7       0.0     
                   17.95     15.60      16.73     84.2        0.9       0.0     
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                   15.60     13.60      14.57     83.0        1.1       0.0     
                   13.60     11.80      12.67     81.5        1.5       0.0     
                   11.80     10.30      11.02     79.8        1.7       0.0     
                   10.30     8.970      9.612     78.1        1.7       0.0     
                   8.970     7.800      8.365     76.7        1.5       0.0     
                   7.800     6.800      7.283     75.3        1.3       0.0     
                   6.800     5.920      6.345     73.7        1.6       0.0     
                   5.920     5.150      5.522     71.5        2.2       0.0     
                   5.150     4.490      4.809     68.9        2.6       0.0     
                   4.490     3.910      4.190     66.4        2.5       0.0     
                   3.910     3.400      3.646     64.5        1.9       0.0     
                   3.400     2.960      3.172     63.0        1.5       0.0     
                   2.960     2.580      2.763     61.4        1.6       0.0     
                   2.580     2.240      2.404     59.7        1.7       0.0     
                   2.240     1.950      2.090     58.2        1.5       0.0     
                   1.950     1.700      1.821     57.0        1.2       0.0     
                   1.700     1.480      1.586     55.9        1.1       0.0     
                   1.480     1.290      1.382     54.5        1.4       0.0     
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                      Sample: SL7 0-1 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL7 0-1.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/05/07 19:30:39               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:24:04         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7262 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  144 / 120 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
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                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     51.2        1.6       0.0     
                   0.980     0.850      0.913     49.7        1.6       0.0     
                   0.850     0.740      0.793     48.3        1.3       0.0     
                   0.740     0.640      0.688     47.2        1.2       0.0     
                   0.640     0.560      0.599     46.3        0.8       0.0     
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                      Sample: SL7 0-1 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL7 0-1.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/05/07 19:30:39               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:24:04         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7262 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  144 / 120 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               12.38                     Std. Dev.          22.70 
        Mode               4.732    0.000            Skewness           4.722 
        Median             0.879    0.000            Kurtosis          30.391 
                                                 
              Selected Percentiles                               Selected Sizes 
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        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              258.5                         250.0             93.3 
             75.0              6.577                         125.0             92.8 
             50.0              0.879                         63.00             91.9 
             25.0              0.516                         31.00             88.0 
              5.0              0.516                         4.000             66.8 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1         11.2      1.035     0.000      1.005     0.317      0.318    -0.874 
          2          6.7      2.318     0.000      2.305     0.400      0.086    -1.125 
          3         13.8      4.828     0.000      4.662     1.227      0.463    -0.669 
          4          9.9      12.12     0.000      11.31     3.589      0.805    -0.189 
          5          7.0      40.90     0.000      36.76     16.30      1.153     1.047 
        
      * Peaks must comprise at least  5.00 % of the distribution. 
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                      Sample: SL7 6-7 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL7 6-7.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/05/07 19:55:48               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:24:10         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 125 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     85.5       -0.1       0.0     
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                   217.0     189.0      202.5     85.6       -0.1       0.0     
                   189.0     143.0      164.4     85.6        0.0       0.0     
                   143.0     125.0      133.7     85.5        0.1       0.0     
                   125.0     109.0      116.7     85.4        0.1       0.0     
                   109.0     94.70      101.6     85.4        0.0       0.0     
                   94.70     82.40      88.34     85.6       -0.2       0.0     
                   82.40     71.79      76.91     85.8       -0.3       0.0     
                   71.79     62.50      66.98     86.1       -0.3       0.0     
                   62.50     54.40      58.31     86.2       -0.1       0.0     
                   54.40     47.37      50.76     86.0        0.2       0.0     
                   47.37     41.20      44.18     85.5        0.5       0.0     
                   41.20     35.90      38.46     84.6        0.9       0.0     
                   35.90     31.25      33.49     83.1        1.5       0.0     
                   31.25     27.20      29.15     81.1        2.0       0.0     
                   27.20     23.70      25.39     78.9        2.2       0.0     
                   23.70     20.60      22.10     76.9        2.0       0.0     
                   20.60     17.95      19.23     75.2        1.6       0.0     
                   17.95     15.60      16.73     73.7        1.6       0.0     
                   15.60     13.60      14.57     72.1        1.6       0.0     
                   13.60     11.80      12.67     70.6        1.5       0.0     
                   11.80     10.30      11.02     69.3        1.2       0.0     
                   10.30     8.970      9.612     68.4        0.9       0.0     
                   8.970     7.800      8.365     67.6        0.8       0.0     
                   7.800     6.800      7.283     66.7        0.9       0.0     
                   6.800     5.920      6.345     65.1        1.6       0.0     
                   5.920     5.150      5.522     62.7        2.4       0.0     
                   5.150     4.490      4.809     60.2        2.5       0.0     
                   4.490     3.910      4.190     58.2        2.0       0.0     
                   3.910     3.400      3.646     56.8        1.4       0.0     
                   3.400     2.960      3.172     55.6        1.2       0.0     
                   2.960     2.580      2.763     54.4        1.2       0.0     
                   2.580     2.240      2.404     53.1        1.3       0.0     
                   2.240     1.950      2.090     51.8        1.2       0.0     
                   1.950     1.700      1.821     50.6        1.2       0.0     
                   1.700     1.480      1.586     49.5        1.1       0.0     
                   1.480     1.290      1.382     48.4        1.1       0.0     
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                      Sample: SL7 6-7 
                    Operator: 
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                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL7 6-7.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/05/07 19:55:48               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:24:10         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 125 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     46.2        1.1       0.0     
                   0.980     0.850      0.913     44.9        1.3       0.0     
                   0.850     0.740      0.793     43.4        1.5       0.0     
                   0.740     0.640      0.688     41.6        1.8       0.0     
                   0.640     0.560      0.599     39.5        2.0       0.0     
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                      Sample: SL7 6-7 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL7 6-7.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/05/07 19:55:48               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:24:10         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 125 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
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                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               10.13                     Std. Dev.          11.11 
        Mode               5.012    0.000            Skewness           1.290 
        Median             1.577    0.000            Kurtosis           0.792 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              258.5                         250.0             85.4 
             75.0              17.59                         125.0             85.5 
             50.0              1.577                         63.00             86.1 
             25.0              0.516                         31.00             83.0 
              5.0              0.516                         4.000             58.5 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1          9.9      0.766     0.000      0.715     0.197      0.649    -0.734 
          2          8.9      2.046     0.000      1.981     0.592      0.295    -1.080 
          3         12.3      5.140     0.000      4.964     1.296      0.612    -0.216 
          4          6.9      12.71     0.000      12.70     2.503      0.006    -1.112 
          5         12.0      27.08     0.000      25.33     7.652      0.850     0.323 
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                      Sample: SL7 21-22 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL7 21-22.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/05/07 20:20:44               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:24:18         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 123 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     93.7        0.0       0.0     
                   217.0     189.0      202.5     93.7        0.0       0.0     
                   189.0     143.0      164.4     93.7        0.0       0.0     
                   143.0     125.0      133.7     93.7        0.0       0.0     
                   125.0     109.0      116.7     93.6        0.1       0.0     
                   109.0     94.70      101.6     93.4        0.2       0.0     
                   94.70     82.40      88.34     93.1        0.3       0.0     
                   82.40     71.79      76.91     92.8        0.3       0.0     
                   71.79     62.50      66.98     92.7        0.1       0.0     
                   62.50     54.40      58.31     92.8       -0.1       0.0     
                   54.40     47.37      50.76     93.1       -0.3       0.0     
                   47.37     41.20      44.18     93.3       -0.2       0.0     
                   41.20     35.90      38.46     93.2        0.1       0.0     
                   35.90     31.25      33.49     92.7        0.5       0.0     
                   31.25     27.20      29.15     91.9        0.7       0.0     
                   27.20     23.70      25.39     91.3        0.7       0.0     
                   23.70     20.60      22.10     90.8        0.4       0.0     
                   20.60     17.95      19.23     90.5        0.3       0.0     
                   17.95     15.60      16.73     90.0        0.5       0.0     
                   15.60     13.60      14.57     89.0        0.9       0.0     
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                   13.60     11.80      12.67     87.7        1.3       0.0     
                   11.80     10.30      11.02     86.5        1.3       0.0     
                   10.30     8.970      9.612     85.4        1.1       0.0     
                   8.970     7.800      8.365     84.5        0.9       0.0     
                   7.800     6.800      7.283     83.5        0.9       0.0     
                   6.800     5.920      6.345     82.2        1.3       0.0     
                   5.920     5.150      5.522     80.4        1.8       0.0     
                   5.150     4.490      4.809     78.4        2.0       0.0     
                   4.490     3.910      4.190     76.6        1.8       0.0     
                   3.910     3.400      3.646     75.3        1.3       0.0     
                   3.400     2.960      3.172     74.3        1.0       0.0     
                   2.960     2.580      2.763     73.3        1.0       0.0     
                   2.580     2.240      2.404     72.2        1.1       0.0     
                   2.240     1.950      2.090     71.2        1.0       0.0     
                   1.950     1.700      1.821     70.4        0.8       0.0     
                   1.700     1.480      1.586     69.6        0.8       0.0     
                   1.480     1.290      1.382     68.3        1.3       0.0     
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                      Sample: SL7 21-22 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL7 21-22.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/05/07 20:20:44               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:24:18         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 123 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
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                   1.120     0.980      1.048     57.9        6.9       0.0     
                   0.980     0.850      0.913     46.7       11.1       0.0     
                   0.850     0.740      0.793     35.1       11.6       0.0     
                   0.740     0.640      0.688     25.9        9.2       0.0     
                   0.640     0.560      0.599     21.0        4.9       0.0     
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                      Sample: SL7 21-22 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL7 21-22.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/05/07 20:20:44               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:24:18         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 123 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               3.945                     Std. Dev.          9.512 
        Mode               0.841    0.000            Skewness           7.324 
        Median             0.884    0.000            Kurtosis          70.349 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              258.5                         250.0             93.6 
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             75.0              3.253                         125.0             93.7 
             50.0              0.884                         63.00             92.7 
             25.0              0.628                         31.00             92.6 
              5.0              0.516                         4.000             76.8 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1         51.5      0.863     0.000      0.831     0.215      1.010     1.363 
          2         10.2      5.088     0.000      4.910     1.261      0.505    -0.554 
          3          6.4      12.11     0.000      11.65     2.970      0.688    -0.153 
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                      Sample: SL7 23-24 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL7 23-24.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/05/07 20:45:43               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:24:33         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 121 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     93.1        0.0       0.0     
                   217.0     189.0      202.5     93.1        0.0       0.0     
                   189.0     143.0      164.4     92.9        0.1       0.0     
                   143.0     125.0      133.7     92.9        0.1       0.0     
238 
 
                   125.0     109.0      116.7     92.9        0.0       0.0     
                   109.0     94.70      101.6     93.1       -0.2       0.0     
                   94.70     82.40      88.34     93.4       -0.3       0.0     
                   82.40     71.79      76.91     93.8       -0.4       0.0     
                   71.79     62.50      66.98     94.2       -0.4       0.0     
                   62.50     54.40      58.31     94.3       -0.1       0.0     
                   54.40     47.37      50.76     94.1        0.2       0.0     
                   47.37     41.20      44.18     93.6        0.5       0.0     
                   41.20     35.90      38.46     93.2        0.4       0.0     
                   35.90     31.25      33.49     93.0        0.2       0.0     
                   31.25     27.20      29.15     92.9        0.2       0.0     
                   27.20     23.70      25.39     92.6        0.3       0.0     
                   23.70     20.60      22.10     92.1        0.4       0.0     
                   20.60     17.95      19.23     91.8        0.4       0.0     
                   17.95     15.60      16.73     91.3        0.5       0.0     
                   15.60     13.60      14.57     90.5        0.8       0.0     
                   13.60     11.80      12.67     89.2        1.3       0.0     
                   11.80     10.30      11.02     87.7        1.5       0.0     
                   10.30     8.970      9.612     86.0        1.7       0.0     
                   8.970     7.800      8.365     84.2        1.8       0.0     
                   7.800     6.800      7.283     82.1        2.0       0.0     
                   6.800     5.920      6.345     79.9        2.3       0.0     
                   5.920     5.150      5.522     77.5        2.3       0.0     
                   5.150     4.490      4.809     75.3        2.2       0.0     
                   4.490     3.910      4.190     73.3        2.0       0.0     
                   3.910     3.400      3.646     71.5        1.8       0.0     
                   3.400     2.960      3.172     70.0        1.6       0.0     
                   2.960     2.580      2.763     68.5        1.5       0.0     
                   2.580     2.240      2.404     67.1        1.4       0.0     
                   2.240     1.950      2.090     65.8        1.3       0.0     
                   1.950     1.700      1.821     64.7        1.1       0.0     
                   1.700     1.480      1.586     63.4        1.3       0.0     
                   1.480     1.290      1.382     60.8        2.6       0.0     
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                      Sample: SL7 23-24 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL7 23-24.SMP 
             Material/Liquid: Silicate Mud/Water 
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              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/05/07 20:45:43               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:24:33         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 121 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     46.0        9.0       0.0     
                   0.980     0.850      0.913     34.9       11.1       0.0     
                   0.850     0.740      0.793     26.2        8.7       0.0     
                   0.740     0.640      0.688     21.6        4.6       0.0     
                   0.640     0.560      0.599     21.5        0.1       0.0     
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                      Sample: SL7 23-24 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL7 23-24.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/05/07 20:45:43               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:24:33         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 121 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
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            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               4.104                     Std. Dev.          6.703 
        Mode               0.944    0.000            Skewness           3.960 
        Median             1.035    0.000            Kurtosis          19.013 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              258.5                         250.0             93.2 
             75.0              4.407                         125.0             92.9 
             50.0              1.035                         63.00             94.1 
             25.0              0.722                         31.00             93.0 
              5.0              0.516                         4.000             73.6 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1         42.3      1.001     0.000      0.957     0.224      1.117     1.245 
          2         27.2      6.352     0.000      5.432     3.711      1.023     0.540 
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                      Sample: SL8 0-1 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL8 0-1.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
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                 Analyzed: 11/05/07 21:10:42               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:24:41         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 120 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     88.0        0.1       0.0     
                   217.0     189.0      202.5     87.9        0.1       0.0     
                   189.0     143.0      164.4     87.7        0.3       0.0     
                   143.0     125.0      133.7     87.5        0.2       0.0     
                   125.0     109.0      116.7     87.3        0.2       0.0     
                   109.0     94.70      101.6     87.1        0.2       0.0     
                   94.70     82.40      88.34     87.0        0.1       0.0     
                   82.40     71.79      76.91     86.9        0.0       0.0     
                   71.79     62.50      66.98     86.8        0.1       0.0     
                   62.50     54.40      58.31     86.4        0.4       0.0     
                   54.40     47.37      50.76     85.5        0.9       0.0     
                   47.37     41.20      44.18     84.1        1.4       0.0     
                   41.20     35.90      38.46     82.4        1.7       0.0     
                   35.90     31.25      33.49     80.6        1.8       0.0     
                   31.25     27.20      29.15     78.7        1.9       0.0     
                   27.20     23.70      25.39     76.8        1.9       0.0     
                   23.70     20.60      22.10     75.1        1.7       0.0     
                   20.60     17.95      19.23     73.5        1.6       0.0     
                   17.95     15.60      16.73     71.7        1.8       0.0     
                   15.60     13.60      14.57     69.6        2.0       0.0     
                   13.60     11.80      12.67     67.5        2.1       0.0     
                   11.80     10.30      11.02     65.8        1.7       0.0     
                   10.30     8.970      9.612     64.6        1.2       0.0     
                   8.970     7.800      8.365     63.7        0.9       0.0     
                   7.800     6.800      7.283     62.7        1.0       0.0     
                   6.800     5.920      6.345     61.3        1.4       0.0     
                   5.920     5.150      5.522     59.3        2.0       0.0     
                   5.150     4.490      4.809     57.1        2.2       0.0     
                   4.490     3.910      4.190     55.2        1.9       0.0     
                   3.910     3.400      3.646     53.9        1.3       0.0     
                   3.400     2.960      3.172     52.9        0.9       0.0     
                   2.960     2.580      2.763     52.1        0.8       0.0     
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                   2.580     2.240      2.404     51.4        0.8       0.0     
                   2.240     1.950      2.090     50.6        0.8       0.0     
                   1.950     1.700      1.821     49.6        1.0       0.0     
                   1.700     1.480      1.586     48.4        1.2       0.0     
                   1.480     1.290      1.382     47.0        1.3       0.0     
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                      Sample: SL8 0-1 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL8 0-1.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/05/07 21:10:42               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:24:41         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 120 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     44.6        1.2       0.0     
                   0.980     0.850      0.913     42.8        1.8       0.0     
                   0.850     0.740      0.793     39.8        3.0       0.0     
                   0.740     0.640      0.688     34.8        5.0       0.0     
                   0.640     0.560      0.599     28.9        5.9       0.0     
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                      Sample: SL8 0-1 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL8 0-1.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/05/07 21:10:42               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:24:41         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 120 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               12.89                     Std. Dev.          23.30 
        Mode               0.531    0.000            Skewness           4.823 
        Median             1.788    0.000            Kurtosis          32.630 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              258.5                         250.0             88.1 
             75.0              20.42                         125.0             87.5 
             50.0              1.788                         63.00             86.8 
             25.0              0.519                         31.00             80.5 
              5.0              0.516                         4.000             55.5 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
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          1         21.1      0.693     0.000      0.651     0.149      1.115     0.571 
          2          6.0      1.562     0.000      1.505     0.324      0.508    -0.785 
          3         12.8      4.707     0.000      4.625     1.455      0.287    -0.621 
          4         10.8      13.22     0.000      13.04     3.087      0.144    -0.983 
          5         13.2      32.73     0.000      30.64     10.65      0.793     0.086 
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                      Sample: SL8 4-5 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL8 4-5.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/05/07 21:35:40               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:24:48         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 131 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     60.2        0.2       0.0     
                   217.0     189.0      202.5     60.0        0.2       0.0     
                   189.0     143.0      164.4     59.4        0.6       0.0     
                   143.0     125.0      133.7     59.1        0.4       0.0     
                   125.0     109.0      116.7     58.8        0.3       0.0     
                   109.0     94.70      101.6     58.5        0.2       0.0     
                   94.70     82.40      88.34     58.3        0.2       0.0     
                   82.40     71.79      76.91     58.2        0.2       0.0     
                   71.79     62.50      66.98     58.0        0.2       0.0     
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                   62.50     54.40      58.31     57.6        0.3       0.0     
                   54.40     47.37      50.76     57.0        0.6       0.0     
                   47.37     41.20      44.18     55.9        1.1       0.0     
                   41.20     35.90      38.46     54.5        1.4       0.0     
                   35.90     31.25      33.49     52.9        1.6       0.0     
                   31.25     27.20      29.15     51.4        1.5       0.0     
                   27.20     23.70      25.39     50.1        1.2       0.0     
                   23.70     20.60      22.10     49.4        0.7       0.0     
                   20.60     17.95      19.23     49.2        0.2       0.0     
                   17.95     15.60      16.73     49.3       -0.1       0.0     
                   15.60     13.60      14.57     49.5       -0.1       0.0     
                   13.60     11.80      12.67     49.5       -0.1       0.0     
                   11.80     10.30      11.02     49.6       -0.1       0.0     
                   10.30     8.970      9.612     49.9       -0.3       0.0     
                   8.970     7.800      8.365     50.2       -0.4       0.0     
                   7.800     6.800      7.283     50.2        0.0       0.0     
                   6.800     5.920      6.345     49.0        1.2       0.0     
                   5.920     5.150      5.522     46.4        2.6       0.0     
                   5.150     4.490      4.809     43.5        2.9       0.0     
                   4.490     3.910      4.190     41.6        1.9       0.0     
                   3.910     3.400      3.646     41.3        0.3       0.0     
                   3.400     2.960      3.172     41.8       -0.6       0.0     
                   2.960     2.580      2.763     42.1       -0.3       0.0     
                   2.580     2.240      2.404     41.6        0.5       0.0     
                   2.240     1.950      2.090     40.5        1.1       0.0     
                   1.950     1.700      1.821     39.4        1.1       0.0     
                   1.700     1.480      1.586     38.6        0.7       0.0     
                   1.480     1.290      1.382     38.4        0.2       0.0     
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                      Sample: SL8 4-5 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL8 4-5.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/05/07 21:35:40               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:24:48         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
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            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 131 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     38.7       -0.1       0.0     
                   0.980     0.850      0.913     38.3        0.4       0.0     
                   0.850     0.740      0.793     37.0        1.3       0.0     
                   0.740     0.640      0.688     34.4        2.6       0.0     
                   0.640     0.560      0.599     30.7        3.6       0.0     
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                      Sample: SL8 4-5 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL8 4-5.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/05/07 21:35:40               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:24:48         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 131 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
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                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               20.43                     Std. Dev.          38.12 
        Mode               0.531    0.000            Skewness           3.121 
        Median             23.20    0.000            Kurtosis          10.907 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              258.5                         250.0             60.4 
             75.0              258.5                         125.0             59.1 
             50.0              23.20                         63.00             58.0 
             25.0              0.516                         31.00             52.8 
              5.0              0.516                         4.000             41.8 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1         10.7      0.638     0.000      0.612     0.097      0.972     0.339 
          2          8.6      5.141     0.000      5.020     0.716      0.454    -0.473 
          3          9.0      36.36     0.000      33.94     11.59      1.262     1.787 
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                      Sample: SL8 8-9 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL8 8-9.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/05/07 22:00:33               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:24:56         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 124 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
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                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     81.8        0.0       0.0     
                   217.0     189.0      202.5     81.8        0.1       0.0     
                   189.0     143.0      164.4     81.6        0.2       0.0     
                   143.0     125.0      133.7     81.4        0.2       0.0     
                   125.0     109.0      116.7     81.0        0.4       0.0     
                   109.0     94.70      101.6     80.2        0.7       0.0     
                   94.70     82.40      88.34     79.2        1.0       0.0     
                   82.40     71.79      76.91     77.9        1.3       0.0     
                   71.79     62.50      66.98     76.4        1.5       0.0     
                   62.50     54.40      58.31     75.0        1.4       0.0     
                   54.40     47.37      50.76     73.7        1.3       0.0     
                   47.37     41.20      44.18     72.5        1.2       0.0     
                   41.20     35.90      38.46     71.4        1.1       0.0     
                   35.90     31.25      33.49     70.3        1.1       0.0     
                   31.25     27.20      29.15     69.3        1.0       0.0     
                   27.20     23.70      25.39     68.6        0.8       0.0     
                   23.70     20.60      22.10     68.1        0.5       0.0     
                   20.60     17.95      19.23     67.7        0.4       0.0     
                   17.95     15.60      16.73     67.2        0.5       0.0     
                   15.60     13.60      14.57     66.4        0.8       0.0     
                   13.60     11.80      12.67     65.3        1.1       0.0     
                   11.80     10.30      11.02     64.2        1.1       0.0     
                   10.30     8.970      9.612     63.3        0.9       0.0     
                   8.970     7.800      8.365     62.5        0.8       0.0     
                   7.800     6.800      7.283     61.4        1.0       0.0     
                   6.800     5.920      6.345     59.8        1.6       0.0     
                   5.920     5.150      5.522     57.6        2.2       0.0     
                   5.150     4.490      4.809     55.3        2.3       0.0     
                   4.490     3.910      4.190     53.3        2.0       0.0     
                   3.910     3.400      3.646     51.7        1.5       0.0     
                   3.400     2.960      3.172     50.5        1.2       0.0     
                   2.960     2.580      2.763     49.4        1.1       0.0     
                   2.580     2.240      2.404     48.5        1.0       0.0     
                   2.240     1.950      2.090     47.6        0.9       0.0     
                   1.950     1.700      1.821     46.7        0.9       0.0     
                   1.700     1.480      1.586     45.7        1.0       0.0     
                   1.480     1.290      1.382     44.9        0.8       0.0     
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                      Sample: SL8 8-9 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL8 8-9.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/05/07 22:00:33               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:24:56         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 124 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     43.5        0.7       0.0     
                   0.980     0.850      0.913     42.2        1.3       0.0     
                   0.850     0.740      0.793     39.8        2.4       0.0     
                   0.740     0.640      0.688     36.0        3.9       0.0     
                   0.640     0.560      0.599     31.7        4.3       0.0     
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                      Sample: SL8 8-9 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL8 8-9.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/05/07 22:00:33               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:24:56         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 124 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               18.61                     Std. Dev.          29.85 
        Mode               0.562    0.000            Skewness           2.371 
        Median             2.780    0.000            Kurtosis           7.110 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              258.5                         250.0             81.9 
             75.0              54.63                         125.0             81.4 
             50.0              2.780                         63.00             76.5 
             25.0              0.516                         31.00             70.3 
              5.0              0.516                         4.000             53.6 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1         15.4      0.690     0.000      0.654     0.141      1.091     0.694 
          2         15.2      4.654     0.000      4.547     1.589      0.393    -0.547 
          3          5.3      12.53     0.000      11.98     3.034      0.680    -0.330 
          4         14.0      59.94     0.000      54.07     31.78      1.676     4.904 
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      * Peaks must comprise at least  5.00 % of the distribution. 
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                      Sample: SL8 14-15 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL8 14-15.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/05/07 22:25:24               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:25:54         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 126 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     73.2        0.1       0.0     
                   217.0     189.0      202.5     73.0        0.2       0.0     
                   189.0     143.0      164.4     72.6        0.5       0.0     
                   143.0     125.0      133.7     72.3        0.3       0.0     
                   125.0     109.0      116.7     71.8        0.5       0.0     
                   109.0     94.70      101.6     71.0        0.8       0.0     
                   94.70     82.40      88.34     69.8        1.2       0.0     
                   82.40     71.79      76.91     67.9        1.9       0.0     
                   71.79     62.50      66.98     65.1        2.8       0.0     
                   62.50     54.40      58.31     61.2        3.8       0.0     
                   54.40     47.37      50.76     56.7        4.6       0.0     
                   47.37     41.20      44.18     52.0        4.7       0.0     
                   41.20     35.90      38.46     48.0        4.0       0.0     
                   35.90     31.25      33.49     45.0        3.0       0.0     
                   31.25     27.20      29.15     43.0        2.0       0.0     
                   27.20     23.70      25.39     41.6        1.4       0.0     
                   23.70     20.60      22.10     40.4        1.2       0.0     
                   20.60     17.95      19.23     39.3        1.1       0.0     
                   17.95     15.60      16.73     38.3        1.0       0.0     
                   15.60     13.60      14.57     37.4        0.9       0.0     
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                   13.60     11.80      12.67     36.5        0.9       0.0     
                   11.80     10.30      11.02     36.0        0.5       0.0     
                   10.30     8.970      9.612     35.9        0.1       0.0     
                   8.970     7.800      8.365     35.9       -0.1       0.0     
                   7.800     6.800      7.283     35.6        0.3       0.0     
                   6.800     5.920      6.345     34.6        1.0       0.0     
                   5.920     5.150      5.522     33.2        1.5       0.0     
                   5.150     4.490      4.809     31.9        1.3       0.0     
                   4.490     3.910      4.190     31.1        0.8       0.0     
                   3.910     3.400      3.646     30.8        0.2       0.0     
                   3.400     2.960      3.172     30.7        0.1       0.0     
                   2.960     2.580      2.763     30.4        0.3       0.0     
                   2.580     2.240      2.404     30.1        0.3       0.0     
                   2.240     1.950      2.090     30.0        0.0       0.0     
                   1.950     1.700      1.821     30.0        0.0       0.0     
                   1.700     1.480      1.586     29.6        0.4       0.0     
                   1.480     1.290      1.382     28.8        0.8       0.0     
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                      Sample: SL8 14-15 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL8 14-15.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/05/07 22:25:24               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:25:54         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 126 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
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                   1.120     0.980      1.048     27.2        0.7       0.0     
                   0.980     0.850      0.913     26.5        0.7       0.0     
                   0.850     0.740      0.793     25.7        0.7       0.0     
                   0.740     0.640      0.688     24.7        1.1       0.0     
                   0.640     0.560      0.599     23.0        1.7       0.0     
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                      Sample: SL8 14-15 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL8 14-15.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/05/07 22:25:24               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:25:54         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 126 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               36.84                     Std. Dev.          33.82 
        Mode               47.32    0.000            Skewness           1.778 
        Median             38.62    0.000            Kurtosis           6.148 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              258.5                         250.0             73.3 
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             75.0              258.5                         125.0             72.3 
             50.0              38.62                         63.00             65.2 
             25.0              0.665                         31.00             44.9 
              5.0              0.516                         4.000             31.1 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1          5.3      0.645     0.000      0.612     0.108      0.840    -0.422 
          2          5.2      5.292     0.000      5.230     0.910      0.211    -0.547 
          3         37.4      50.02     0.000      44.66     30.91      2.398     9.333 
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                      Sample: SL8 18-19 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL8 18-19.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/05/07 22:50:20               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:26:02         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 120 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     83.8        0.1       0.0     
                   217.0     189.0      202.5     83.7        0.1       0.0     
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                   189.0     143.0      164.4     83.5        0.2       0.0     
                   143.0     125.0      133.7     83.3        0.2       0.0     
                   125.0     109.0      116.7     83.0        0.3       0.0     
                   109.0     94.70      101.6     82.7        0.3       0.0     
                   94.70     82.40      88.34     82.4        0.3       0.0     
                   82.40     71.79      76.91     82.0        0.4       0.0     
                   71.79     62.50      66.98     81.6        0.5       0.0     
                   62.50     54.40      58.31     81.0        0.6       0.0     
                   54.40     47.37      50.76     80.4        0.6       0.0     
                   47.37     41.20      44.18     79.7        0.7       0.0     
                   41.20     35.90      38.46     79.0        0.8       0.0     
                   35.90     31.25      33.49     78.0        1.0       0.0     
                   31.25     27.20      29.15     76.8        1.2       0.0     
                   27.20     23.70      25.39     75.6        1.2       0.0     
                   23.70     20.60      22.10     74.7        0.9       0.0     
                   20.60     17.95      19.23     74.1        0.6       0.0     
                   17.95     15.60      16.73     73.4        0.7       0.0     
                   15.60     13.60      14.57     72.3        1.1       0.0     
                   13.60     11.80      12.67     70.8        1.5       0.0     
                   11.80     10.30      11.02     69.6        1.2       0.0     
                   10.30     8.970      9.612     68.8        0.8       0.0     
                   8.970     7.800      8.365     68.3        0.5       0.0     
                   7.800     6.800      7.283     67.6        0.7       0.0     
                   6.800     5.920      6.345     66.0        1.5       0.0     
                   5.920     5.150      5.522     63.6        2.5       0.0     
                   5.150     4.490      4.809     60.7        2.9       0.0     
                   4.490     3.910      4.190     58.0        2.7       0.0     
                   3.910     3.400      3.646     56.1        1.9       0.0     
                   3.400     2.960      3.172     54.8        1.2       0.0     
                   2.960     2.580      2.763     53.8        1.1       0.0     
                   2.580     2.240      2.404     52.6        1.2       0.0     
                   2.240     1.950      2.090     51.5        1.1       0.0     
                   1.950     1.700      1.821     50.6        0.9       0.0     
                   1.700     1.480      1.586     50.0        0.7       0.0     
                   1.480     1.290      1.382     49.3        0.6       0.0     
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                      Sample: SL8 18-19 
                    Operator: 
                   Submitter: 
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                   File Name: C:\WIN5100\DATA\ANGELINA\SL8 18-19.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/05/07 22:50:20               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:26:02         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 120 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     45.5        2.6       0.0     
                   0.980     0.850      0.913     40.3        5.3       0.0     
                   0.850     0.740      0.793     33.4        6.8       0.0     
                   0.740     0.640      0.688     26.6        6.8       0.0     
                   0.640     0.560      0.599     22.4        4.2       0.0     
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                      Sample: SL8 18-19 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\SL8 18-19.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/05/07 22:50:20               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 07:26:02         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 120 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
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                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               10.58                     Std. Dev.          23.20 
        Mode               0.750    0.000            Skewness           4.561 
        Median             1.497    0.000            Kurtosis          27.250 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              258.5                         250.0             83.9 
             75.0              21.78                         125.0             83.3 
             50.0              1.497                         63.00             81.6 
             25.0              0.613                         31.00             78.0 
              5.0              0.516                         4.000             58.4 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1         29.0      0.798     0.000      0.769     0.181      0.905     0.724 
          2          5.0      2.125     0.000      2.119     0.418      0.026    -1.091 
          3         14.5      4.815     0.000      4.660     1.260      0.651     0.064 
          4          5.9      12.81     0.000      12.50     2.680      0.440    -0.529 
          5          9.7      51.14     0.000      36.16     38.51      2.228     5.672 
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                      Sample: 9-0-1 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\9-0-1.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 19:06:52               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:53:17         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7266 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 117 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     98.6        0.0       0.0     
                   217.0     189.0      202.5     98.6        0.1       0.0     
                   189.0     143.0      164.4     98.2        0.4       0.0     
                   143.0     125.0      133.7     97.7        0.5       0.0     
                   125.0     109.0      116.7     96.9        0.8       0.0     
                   109.0     94.70      101.6     95.6        1.3       0.0     
                   94.70     82.40      88.34     93.8        1.8       0.0     
                   82.40     71.79      76.91     91.8        2.1       0.0     
                   71.79     62.50      66.98     89.6        2.2       0.0     
                   62.50     54.40      58.31     87.5        2.1       0.0     
                   54.40     47.37      50.76     85.5        2.0       0.0     
                   47.37     41.20      44.18     83.5        2.0       0.0     
                   41.20     35.90      38.46     81.3        2.2       0.0     
                   35.90     31.25      33.49     78.8        2.5       0.0     
                   31.25     27.20      29.15     76.4        2.4       0.0     
                   27.20     23.70      25.39     74.5        1.9       0.0     
                   23.70     20.60      22.10     73.0        1.5       0.0     
                   20.60     17.95      19.23     71.8        1.2       0.0     
                   17.95     15.60      16.73     70.4        1.4       0.0     
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                   15.60     13.60      14.57     68.6        1.8       0.0     
                   13.60     11.80      12.67     66.2        2.4       0.0     
                   11.80     10.30      11.02     63.6        2.6       0.0     
                   10.30     8.970      9.612     61.1        2.5       0.0     
                   8.970     7.800      8.365     59.0        2.1       0.0     
                   7.800     6.800      7.283     57.2        1.9       0.0     
                   6.800     5.920      6.345     55.4        1.8       0.0     
                   5.920     5.150      5.522     53.7        1.7       0.0     
                   5.150     4.490      4.809     51.9        1.7       0.0     
                   4.490     3.910      4.190     50.1        1.8       0.0     
                   3.910     3.400      3.646     48.4        1.7       0.0     
                   3.400     2.960      3.172     46.9        1.5       0.0     
                   2.960     2.580      2.763     45.6        1.3       0.0     
                   2.580     2.240      2.404     44.4        1.2       0.0     
                   2.240     1.950      2.090     43.2        1.2       0.0     
                   1.950     1.700      1.821     41.9        1.3       0.0     
                   1.700     1.480      1.586     40.5        1.4       0.0     
                   1.480     1.290      1.382     38.9        1.6       0.0     
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                      Sample: 9-0-1 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\9-0-1.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 19:06:52               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:53:17         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7266 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 117 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
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                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     35.6        1.6       0.0     
                   0.980     0.850      0.913     33.7        1.9       0.0     
                   0.850     0.740      0.793     31.3        2.4       0.0     
                   0.740     0.640      0.688     27.7        3.6       0.0     
                   0.640     0.560      0.599     23.2        4.4       0.0     
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                      Sample: 9-0-1 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\9-0-1.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 19:06:52               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:53:17         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7266 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 117 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               22.06                     Std. Dev.          30.87 
        Mode               0.531    0.000            Skewness           2.102 
        Median             3.873    0.000            Kurtosis           5.323 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              89.92                         250.0             98.7 
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             75.0              24.63                         125.0             97.7 
             50.0              3.873                         63.00             89.7 
             25.0              0.588                         31.00             78.7 
              5.0              0.516                         4.000             50.4 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1         24.0      0.953     0.000      0.772     0.435      1.092     0.111 
          2         11.5      3.744     0.000      3.681     1.051      0.175    -1.115 
          3         18.1      10.68     0.000      10.21     3.529      0.526    -0.587 
          4         13.9      32.10     0.000      31.43     8.159      0.214    -0.988 
          5         13.6      79.43     0.000      72.33     29.16      1.759     4.622 
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                      Sample: 9-3-4 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\9-3-4.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 19:31:39               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:53:03         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7266 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 123 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
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                   250.0     217.0      232.9     96.2        0.3       0.0     
                   217.0     189.0      202.5     95.9        0.3       0.0     
                   189.0     143.0      164.4     95.1        0.7       0.0     
                   143.0     125.0      133.7     94.5        0.6       0.0     
                   125.0     109.0      116.7     93.6        1.0       0.0     
                   109.0     94.70      101.6     92.0        1.5       0.0     
                   94.70     82.40      88.34     89.8        2.2       0.0     
                   82.40     71.79      76.91     86.8        3.0       0.0     
                   71.79     62.50      66.98     83.0        3.8       0.0     
                   62.50     54.40      58.31     78.5        4.6       0.0     
                   54.40     47.37      50.76     73.3        5.2       0.0     
                   47.37     41.20      44.18     67.6        5.7       0.0     
                   41.20     35.90      38.46     62.0        5.6       0.0     
                   35.90     31.25      33.49     57.0        5.0       0.0     
                   31.25     27.20      29.15     52.9        4.1       0.0     
                   27.20     23.70      25.39     49.9        3.0       0.0     
                   23.70     20.60      22.10     47.6        2.3       0.0     
                   20.60     17.95      19.23     45.8        1.8       0.0     
                   17.95     15.60      16.73     43.9        1.8       0.0     
                   15.60     13.60      14.57     41.8        2.1       0.0     
                   13.60     11.80      12.67     39.1        2.7       0.0     
                   11.80     10.30      11.02     36.3        2.7       0.0     
                   10.30     8.970      9.612     33.9        2.4       0.0     
                   8.970     7.800      8.365     32.2        1.7       0.0     
                   7.800     6.800      7.283     31.0        1.2       0.0     
                   6.800     5.920      6.345     29.8        1.2       0.0     
                   5.920     5.150      5.522     28.4        1.4       0.0     
                   5.150     4.490      4.809     27.0        1.5       0.0     
                   4.490     3.910      4.190     25.7        1.3       0.0     
                   3.910     3.400      3.646     25.0        0.7       0.0     
                   3.400     2.960      3.172     24.9        0.2       0.0     
                   2.960     2.580      2.763     24.8        0.1       0.0     
                   2.580     2.240      2.404     24.4        0.4       0.0     
                   2.240     1.950      2.090     23.6        0.8       0.0     
                   1.950     1.700      1.821     22.5        1.1       0.0     
                   1.700     1.480      1.586     21.4        1.1       0.0     
                   1.480     1.290      1.382     20.5        0.9       0.0     
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                      Sample: 9-3-4 
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                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\9-3-4.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 19:31:39               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:53:03         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7266 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 123 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     19.1        0.7       0.0     
                   0.980     0.850      0.913     18.3        0.7       0.0     
                   0.850     0.740      0.793     18.0        0.4       0.0     
                   0.740     0.640      0.688     18.6       -0.7       0.0     
                   0.640     0.560      0.599     20.7       -2.0       0.0     
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                      Sample: 9-3-4 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\9-3-4.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 19:31:39               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:53:03         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7266 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 123 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
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      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               39.93                     Std. Dev.          34.99 
        Mode               42.17    0.000            Skewness           2.105 
        Median             23.84    0.000            Kurtosis           7.112 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              137.6                         250.0             96.5 
             75.0              49.54                         125.0             94.5 
             50.0              23.84                         63.00             83.3 
             25.0              3.374                         31.00             56.7 
              5.0              0.516                         4.000             25.9 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1          5.2      1.688     0.000      0.516     0.367      0.400    -0.537 
          2          6.2      4.996     0.000      4.929     0.944      0.133    -0.926 
          3         15.4      11.69     0.000      11.36     3.049      0.306    -0.843 
          4         50.8      51.95     0.000      44.42     28.95      1.824     4.508 
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                      Sample: 9-10-11 
                    Operator: 
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                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\9-10-11.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 19:56:43               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:52:47         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 119 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     95.9       -0.1       0.0     
                   217.0     189.0      202.5     95.9       -0.1       0.0     
                   189.0     143.0      164.4     96.1       -0.1       0.0     
                   143.0     125.0      133.7     96.1       -0.1       0.0     
                   125.0     109.0      116.7     96.3       -0.2       0.0     
                   109.0     94.70      101.6     96.5       -0.3       0.0     
                   94.70     82.40      88.34     96.9       -0.3       0.0     
                   82.40     71.79      76.91     97.0       -0.1       0.0     
                   71.79     62.50      66.98     96.7        0.2       0.0     
                   62.50     54.40      58.31     96.0        0.7       0.0     
                   54.40     47.37      50.76     94.8        1.2       0.0     
                   47.37     41.20      44.18     93.3        1.5       0.0     
                   41.20     35.90      38.46     91.6        1.7       0.0     
                   35.90     31.25      33.49     89.8        1.9       0.0     
                   31.25     27.20      29.15     88.0        1.7       0.0     
                   27.20     23.70      25.39     86.8        1.2       0.0     
                   23.70     20.60      22.10     86.0        0.8       0.0     
                   20.60     17.95      19.23     85.3        0.7       0.0     
                   17.95     15.60      16.73     84.2        1.1       0.0     
                   15.60     13.60      14.57     82.4        1.8       0.0     
                   13.60     11.80      12.67     79.6        2.8       0.0     
                   11.80     10.30      11.02     76.5        3.1       0.0     
                   10.30     8.970      9.612     73.7        2.8       0.0     
                   8.970     7.800      8.365     71.5        2.2       0.0     
                   7.800     6.800      7.283     69.6        1.9       0.0     
                   6.800     5.920      6.345     67.7        1.9       0.0     
                   5.920     5.150      5.522     65.6        2.1       0.0     
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                   5.150     4.490      4.809     63.5        2.1       0.0     
                   4.490     3.910      4.190     61.4        2.1       0.0     
                   3.910     3.400      3.646     59.2        2.1       0.0     
                   3.400     2.960      3.172     57.2        2.0       0.0     
                   2.960     2.580      2.763     55.4        1.8       0.0     
                   2.580     2.240      2.404     53.7        1.7       0.0     
                   2.240     1.950      2.090     52.1        1.5       0.0     
                   1.950     1.700      1.821     50.6        1.5       0.0     
                   1.700     1.480      1.586     48.9        1.7       0.0     
                   1.480     1.290      1.382     46.0        2.9       0.0     
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                      Sample: 9-10-11 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\9-10-11.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 19:56:43               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:52:47         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 119 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     31.9        8.5       0.0     
                   0.980     0.850      0.913     21.5       10.3       0.0     
                   0.850     0.740      0.793     13.6        8.0       0.0     
                   0.740     0.640      0.688      9.6        4.0       0.0     
                   0.640     0.560      0.599      9.4        0.2       0.0     
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                      Sample: 9-10-11 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\9-10-11.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 19:56:43               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:52:47         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 119 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               8.193                     Std. Dev.          12.50 
        Mode               0.944    0.000            Skewness           2.273 
        Median             1.606    0.000            Kurtosis           4.762 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              48.13                         250.0             95.8 
             75.0              9.607                         125.0             96.1 
             50.0              1.606                         63.00             96.8 
             25.0              0.892                         31.00             89.7 
              5.0              0.516                         4.000             61.7 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
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          1         41.9      1.029     0.000      0.969     0.263      1.207     1.269 
          2         19.1      4.049     0.000      3.820     1.505      0.394    -0.958 
          3         16.2      11.44     0.000      10.96     3.083      0.731    -0.014 
          4         11.3      37.04     0.000      34.51     11.11      0.612    -0.297 
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                      Sample: 9-15-16 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\9-15-16.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 20:21:38               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:52:24         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7266 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 124 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     98.6        0.2       0.0     
                   217.0     189.0      202.5     98.4        0.2       0.0     
                   189.0     143.0      164.4     97.7        0.7       0.0     
                   143.0     125.0      133.7     97.1        0.6       0.0     
                   125.0     109.0      116.7     96.2        0.9       0.0     
                   109.0     94.70      101.6     94.7        1.4       0.0     
                   94.70     82.40      88.34     92.5        2.2       0.0     
                   82.40     71.79      76.91     89.5        3.0       0.0     
                   71.79     62.50      66.98     85.9        3.7       0.0     
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                   62.50     54.40      58.31     81.9        4.0       0.0     
                   54.40     47.37      50.76     78.0        3.9       0.0     
                   47.37     41.20      44.18     74.5        3.5       0.0     
                   41.20     35.90      38.46     71.5        3.0       0.0     
                   35.90     31.25      33.49     69.0        2.6       0.0     
                   31.25     27.20      29.15     66.7        2.2       0.0     
                   27.20     23.70      25.39     64.7        2.1       0.0     
                   23.70     20.60      22.10     62.6        2.0       0.0     
                   20.60     17.95      19.23     60.8        1.8       0.0     
                   17.95     15.60      16.73     59.1        1.7       0.0     
                   15.60     13.60      14.57     57.1        1.9       0.0     
                   13.60     11.80      12.67     54.5        2.6       0.0     
                   11.80     10.30      11.02     51.7        2.8       0.0     
                   10.30     8.970      9.612     49.5        2.3       0.0     
                   8.970     7.800      8.365     48.0        1.5       0.0     
                   7.800     6.800      7.283     46.8        1.2       0.0     
                   6.800     5.920      6.345     45.2        1.5       0.0     
                   5.920     5.150      5.522     43.3        2.0       0.0     
                   5.150     4.490      4.809     41.3        2.0       0.0     
                   4.490     3.910      4.190     39.7        1.6       0.0     
                   3.910     3.400      3.646     38.6        1.2       0.0     
                   3.400     2.960      3.172     37.6        0.9       0.0     
                   2.960     2.580      2.763     36.8        0.9       0.0     
                   2.580     2.240      2.404     35.8        1.0       0.0     
                   2.240     1.950      2.090     34.7        1.1       0.0     
                   1.950     1.700      1.821     33.4        1.2       0.0     
                   1.700     1.480      1.586     32.1        1.4       0.0     
                   1.480     1.290      1.382     30.7        1.4       0.0     
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                      Sample: 9-15-16 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\9-15-16.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 20:21:38               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:52:24         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7266 cp              Liquid Density:    0.9942 g/cm³ 
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            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 124 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     27.9        1.3       0.0     
                   0.980     0.850      0.913     26.6        1.2       0.0     
                   0.850     0.740      0.793     25.8        0.8       0.0     
                   0.740     0.640      0.688     25.4        0.4       0.0     
                   0.640     0.560      0.599     25.2        0.2       0.0     
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                      Sample: 9-15-16 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\9-15-16.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 20:21:38               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:52:24         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7266 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 124 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
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            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               33.04                     Std. Dev.          36.34 
        Mode               56.23    0.000            Skewness           1.921 
        Median             9.317    0.000            Kurtosis           5.465 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              96.90                         250.0             98.9 
             75.0              42.05                         125.0             97.1 
             50.0              9.317                         63.00             86.1 
             25.0              0.516                         31.00             68.8 
              5.0              0.516                         4.000             39.9 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1         12.7      1.534     0.000      1.399     0.627      0.640    -0.539 
          2         10.4      5.043     0.000      4.959     1.236      0.235    -0.851 
          3         12.9      11.71     0.000      11.44     2.566      0.302    -0.836 
          4         39.3      56.83     0.000      49.57     35.41      2.008     5.990 
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                      Sample: 10-15-16 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\10-15-16.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/06/07 21:10:34               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 21:50:19         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7262 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  144 / 119 KCnts/s 
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          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     84.2        0.1       0.0     
                   217.0     189.0      202.5     84.1        0.1       0.0     
                   189.0     143.0      164.4     84.0        0.1       0.0     
                   143.0     125.0      133.7     83.9        0.1       0.0     
                   125.0     109.0      116.7     83.7        0.2       0.0     
                   109.0     94.70      101.6     83.4        0.3       0.0     
                   94.70     82.40      88.34     83.1        0.3       0.0     
                   82.40     71.79      76.91     82.8        0.3       0.0     
                   71.79     62.50      66.98     82.5        0.3       0.0     
                   62.50     54.40      58.31     82.3        0.2       0.0     
                   54.40     47.37      50.76     82.1        0.2       0.0     
                   47.37     41.20      44.18     81.9        0.2       0.0     
                   41.20     35.90      38.46     81.8        0.1       0.0     
                   35.90     31.25      33.49     81.7        0.1       0.0     
                   31.25     27.20      29.15     81.5        0.3       0.0     
                   27.20     23.70      25.39     80.9        0.6       0.0     
                   23.70     20.60      22.10     79.9        0.9       0.0     
                   20.60     17.95      19.23     78.9        1.1       0.0     
                   17.95     15.60      16.73     77.6        1.3       0.0     
                   15.60     13.60      14.57     75.9        1.7       0.0     
                   13.60     11.80      12.67     73.9        2.0       0.0     
                   11.80     10.30      11.02     72.2        1.7       0.0     
                   10.30     8.970      9.612     71.0        1.2       0.0     
                   8.970     7.800      8.365     70.3        0.7       0.0     
                   7.800     6.800      7.283     69.6        0.7       0.0     
                   6.800     5.920      6.345     68.4        1.2       0.0     
                   5.920     5.150      5.522     66.3        2.0       0.0     
                   5.150     4.490      4.809     63.9        2.5       0.0     
                   4.490     3.910      4.190     61.5        2.4       0.0     
                   3.910     3.400      3.646     59.7        1.8       0.0     
                   3.400     2.960      3.172     58.4        1.3       0.0     
                   2.960     2.580      2.763     57.5        0.9       0.0     
                   2.580     2.240      2.404     56.8        0.7       0.0     
                   2.240     1.950      2.090     56.0        0.7       0.0     
                   1.950     1.700      1.821     55.2        0.9       0.0     
                   1.700     1.480      1.586     54.2        1.0       0.0     
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                   1.480     1.290      1.382     53.3        0.9       0.0     
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                      Sample: 10-15-16 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\10-15-16.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/06/07 21:10:34               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 21:50:19         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7262 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  144 / 119 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     51.2        1.3       0.0     
                   0.980     0.850      0.913     48.1        3.2       0.0     
                   0.850     0.740      0.793     42.7        5.3       0.0     
                   0.740     0.640      0.688     36.1        6.7       0.0     
                   0.640     0.560      0.599     31.1        5.0       0.0     
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                      Sample: 10-15-16 
                    Operator: 
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                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\10-15-16.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/06/07 21:10:34               Run Time: 0:10 hrs:min 
                 Reported: 11/06/07 21:50:19         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7262 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  144 / 119 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               8.848                     Std. Dev.          21.78 
        Mode               0.708    0.000            Skewness           5.984 
        Median             0.916    0.000            Kurtosis          45.331 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              258.5                         250.0             84.3 
             75.0              12.74                         125.0             83.9 
             50.0              0.916                         63.00             82.5 
             25.0              0.516                         31.00             81.7 
              5.0              0.516                         4.000             61.9 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1         24.2      0.745     0.000      0.716     0.158      1.005     0.837 
          2         13.9      4.526     0.000      4.418     1.341      0.435    -0.315 
          3         11.6      15.07     0.000      13.74     5.230      0.986     0.533 
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                      Sample: 10-18-20 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\10-18-20.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/06/07 21:35:29               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 12:37:26         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 130 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     79.6        0.2       0.0     
                   217.0     189.0      202.5     79.4        0.2       0.0     
                   189.0     143.0      164.4     78.6        0.7       0.0     
                   143.0     125.0      133.7     77.9        0.7       0.0     
                   125.0     109.0      116.7     76.7        1.2       0.0     
                   109.0     94.70      101.6     75.0        1.7       0.0     
                   94.70     82.40      88.34     72.8        2.1       0.0     
                   82.40     71.79      76.91     70.8        2.1       0.0     
                   71.79     62.50      66.98     69.2        1.6       0.0     
                   62.50     54.40      58.31     68.4        0.8       0.0     
                   54.40     47.37      50.76     68.2        0.1       0.0     
                   47.37     41.20      44.18     68.0        0.2       0.0     
                   41.20     35.90      38.46     67.0        1.0       0.0     
                   35.90     31.25      33.49     64.9        2.1       0.0     
                   31.25     27.20      29.15     62.3        2.6       0.0     
                   27.20     23.70      25.39     60.1        2.2       0.0     
                   23.70     20.60      22.10     58.4        1.7       0.0     
                   20.60     17.95      19.23     57.0        1.4       0.0     
                   17.95     15.60      16.73     55.7        1.4       0.0     
                   15.60     13.60      14.57     54.4        1.3       0.0     
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                   13.60     11.80      12.67     53.0        1.4       0.0     
                   11.80     10.30      11.02     51.7        1.3       0.0     
                   10.30     8.970      9.612     50.7        1.0       0.0     
                   8.970     7.800      8.365     50.1        0.6       0.0     
                   7.800     6.800      7.283     49.6        0.5       0.0     
                   6.800     5.920      6.345     48.6        1.0       0.0     
                   5.920     5.150      5.522     47.1        1.5       0.0     
                   5.150     4.490      4.809     45.6        1.5       0.0     
                   4.490     3.910      4.190     44.3        1.3       0.0     
                   3.910     3.400      3.646     43.2        1.1       0.0     
                   3.400     2.960      3.172     42.2        0.9       0.0     
                   2.960     2.580      2.763     41.6        0.6       0.0     
                   2.580     2.240      2.404     41.4        0.2       0.0     
                   2.240     1.950      2.090     41.1        0.3       0.0     
                   1.950     1.700      1.821     40.1        1.0       0.0     
                   1.700     1.480      1.586     38.6        1.4       0.0     
                   1.480     1.290      1.382     37.5        1.2       0.0     
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                      Sample: 10-18-20 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\10-18-20.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/06/07 21:35:29               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 12:37:26         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 130 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
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                   1.120     0.980      1.048     36.8        0.1       0.0     
                   0.980     0.850      0.913     36.6        0.3       0.0     
                   0.850     0.740      0.793     36.0        0.6       0.0     
                   0.740     0.640      0.688     35.0        1.0       0.0     
                   0.640     0.560      0.599     33.8        1.2       0.0     
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                      Sample: 10-18-20 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\10-18-20.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/06/07 21:35:29               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 12:37:26         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7261 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.8 °C                Base/Full Scale:  144 / 130 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.36 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               34.26                     Std. Dev.          42.88 
        Mode               29.85    0.000            Skewness           1.840 
        Median             7.549    0.000            Kurtosis           3.693 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
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             95.0              258.5                         250.0             79.8 
             75.0              94.94                         125.0             77.9 
             50.0              7.549                         63.00             69.2 
             25.0              0.516                         31.00             64.7 
              5.0              0.516                         4.000             44.5 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1          8.7      4.606     0.000      4.539     1.277      0.282    -0.700 
          2          5.1      11.10     0.000      11.13     1.926     -0.096    -1.015 
          3         13.8      25.72     0.000      25.68     7.269      0.222    -0.770 
          4         11.7      98.97     0.000      89.03     37.50      1.742     3.417 
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                      Sample: 10-22-23 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\10-22-23.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 13:43:04               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 21:00:00         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7265 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 135 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.33 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
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                   250.0     217.0      232.9     88.7       -0.3       0.0     
                   217.0     189.0      202.5     88.9       -0.3       0.0     
                   189.0     143.0      164.4     89.3       -0.3       0.0     
                   143.0     125.0      133.7     89.3        0.0       0.0     
                   125.0     109.0      116.7     89.3        0.0       0.0     
                   109.0     94.70      101.6     89.4       -0.1       0.0     
                   94.70     82.40      88.34     89.6       -0.2       0.0     
                   82.40     71.79      76.91     89.7       -0.1       0.0     
                   71.79     62.50      66.98     89.5        0.2       0.0     
                   62.50     54.40      58.31     89.1        0.4       0.0     
                   54.40     47.37      50.76     88.5        0.5       0.0     
                   47.37     41.20      44.18     87.7        0.8       0.0     
                   41.20     35.90      38.46     86.1        1.6       0.0     
                   35.90     31.25      33.49     83.5        2.6       0.0     
                   31.25     27.20      29.15     80.2        3.3       0.0     
                   27.20     23.70      25.39     76.6        3.6       0.0     
                   23.70     20.60      22.10     72.9        3.7       0.0     
                   20.60     17.95      19.23     69.7        3.2       0.0     
                   17.95     15.60      16.73     67.2        2.6       0.0     
                   15.60     13.60      14.57     64.6        2.6       0.0     
                   13.60     11.80      12.67     60.6        4.0       0.0     
                   11.80     10.30      11.02     56.0        4.6       0.0     
                   10.30     8.970      9.612     52.2        3.8       0.0     
                   8.970     7.800      8.365     50.0        2.2       0.0     
                   7.800     6.800      7.283     48.6        1.3       0.0     
                   6.800     5.920      6.345     47.0        1.6       0.0     
                   5.920     5.150      5.522     44.8        2.2       0.0     
                   5.150     4.490      4.809     42.5        2.4       0.0     
                   4.490     3.910      4.190     40.4        2.0       0.0     
                   3.910     3.400      3.646     39.1        1.3       0.0     
                   3.400     2.960      3.172     38.3        0.7       0.0     
                   2.960     2.580      2.763     37.8        0.6       0.0     
                   2.580     2.240      2.404     37.2        0.6       0.0     
                   2.240     1.950      2.090     36.7        0.5       0.0     
                   1.950     1.700      1.821     36.3        0.5       0.0     
                   1.700     1.480      1.586     35.2        1.1       0.0     
                   1.480     1.290      1.382     33.2        2.0       0.0     
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                      Sample: 10-22-23 
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                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\10-22-23.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 13:43:04               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 21:00:00         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7265 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 135 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.33 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     28.0        2.4       0.0     
                   0.980     0.850      0.913     26.2        1.8       0.0     
                   0.850     0.740      0.793     25.8        0.4       0.0     
                   0.740     0.640      0.688     28.1       -2.3       0.0     
                   0.640     0.560      0.599     33.9       -5.8       0.0     
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                      Sample: 10-22-23 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\10-22-23.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 13:43:04               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 21:00:00         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7265 cp              Liquid Density:    0.9942 g/cm³ 
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            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 135 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.33 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               17.36                     Std. Dev.          11.64 
        Mode               11.22    0.000            Skewness           1.246 
        Median             7.824    0.000            Kurtosis           1.727 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              258.5                         250.0             88.4 
             75.0              22.30                         125.0             89.3 
             50.0              7.824                         63.00             89.5 
             25.0              0.516                         31.00             83.3 
              5.0              0.516                         4.000             40.7 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1         11.3      4.887     0.000      4.819     1.113      0.173    -0.794 
          2         19.2      11.23     0.000      11.05     2.302      0.239    -0.731 
          3         22.7      27.56     0.000      25.20     9.826      1.468     2.579 
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                      Sample: S11-4-5 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\S11-4-5.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 16:12:45               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:55:54         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 121 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     95.4        0.2       0.0     
                   217.0     189.0      202.5     95.2        0.2       0.0     
                   189.0     143.0      164.4     94.6        0.6       0.0     
                   143.0     125.0      133.7     94.0        0.6       0.0     
                   125.0     109.0      116.7     93.2        0.9       0.0     
                   109.0     94.70      101.6     92.0        1.2       0.0     
                   94.70     82.40      88.34     90.2        1.7       0.0     
                   82.40     71.79      76.91     87.8        2.4       0.0     
                   71.79     62.50      66.98     84.6        3.3       0.0     
                   62.50     54.40      58.31     80.3        4.3       0.0     
                   54.40     47.37      50.76     75.1        5.2       0.0     
                   47.37     41.20      44.18     69.4        5.7       0.0     
                   41.20     35.90      38.46     64.1        5.4       0.0     
                   35.90     31.25      33.49     59.4        4.6       0.0     
                   31.25     27.20      29.15     55.5        3.9       0.0     
                   27.20     23.70      25.39     52.2        3.4       0.0     
                   23.70     20.60      22.10     49.4        2.8       0.0     
                   20.60     17.95      19.23     47.3        2.1       0.0     
                   17.95     15.60      16.73     45.5        1.7       0.0     
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                   15.60     13.60      14.57     43.5        2.0       0.0     
                   13.60     11.80      12.67     40.9        2.7       0.0     
                   11.80     10.30      11.02     38.4        2.5       0.0     
                   10.30     8.970      9.612     36.8        1.6       0.0     
                   8.970     7.800      8.365     36.2        0.7       0.0     
                   7.800     6.800      7.283     35.6        0.5       0.0     
                   6.800     5.920      6.345     34.4        1.2       0.0     
                   5.920     5.150      5.522     32.5        1.9       0.0     
                   5.150     4.490      4.809     30.6        1.8       0.0     
                   4.490     3.910      4.190     29.4        1.2       0.0     
                   3.910     3.400      3.646     29.0        0.5       0.0     
                   3.400     2.960      3.172     28.7        0.3       0.0     
                   2.960     2.580      2.763     28.1        0.6       0.0     
                   2.580     2.240      2.404     27.2        0.9       0.0     
                   2.240     1.950      2.090     26.3        0.9       0.0     
                   1.950     1.700      1.821     25.5        0.8       0.0     
                   1.700     1.480      1.586     24.7        0.8       0.0     
                   1.480     1.290      1.382     23.9        0.8       0.0     
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                      Sample: S11-4-5 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\S11-4-5.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 16:12:45               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:55:54         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 121 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
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                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     22.1        0.9       0.0     
                   0.980     0.850      0.913     21.0        1.1       0.0     
                   0.850     0.740      0.793     19.9        1.1       0.0     
                   0.740     0.640      0.688     18.5        1.4       0.0     
                   0.640     0.560      0.599     16.6        1.9       0.0     
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                      Sample: S11-4-5 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\S11-4-5.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 16:12:45               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:55:54         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 121 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               32.89                     Std. Dev.          32.31 
        Mode               42.17    0.000            Skewness           1.914 
        Median             21.34    0.000            Kurtosis           6.268 
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              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              165.9                         250.0             95.5 
             75.0              47.23                         125.0             94.0 
             50.0              21.34                         63.00             84.8 
             25.0              1.559                         31.00             59.2 
              5.0              0.516                         4.000             29.6 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1         10.6      0.886     0.000      0.778     0.335      0.845    -0.436 
          2          7.3      5.234     0.000      5.166     0.965      0.289    -0.481 
          3         10.9      12.28     0.000      12.09     2.408      0.154    -0.803 
          4         49.5      50.05     0.000      42.65     30.39      2.369     8.444 
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                      Sample: 11-12-14 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\11-12-14.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 16:37:36               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:55:35         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 122 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
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                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     95.4        0.2       0.0     
                   217.0     189.0      202.5     95.2        0.2       0.0     
                   189.0     143.0      164.4     94.5        0.6       0.0     
                   143.0     125.0      133.7     94.1        0.4       0.0     
                   125.0     109.0      116.7     93.6        0.5       0.0     
                   109.0     94.70      101.6     92.9        0.7       0.0     
                   94.70     82.40      88.34     91.8        1.0       0.0     
                   82.40     71.79      76.91     90.3        1.5       0.0     
                   71.79     62.50      66.98     88.1        2.2       0.0     
                   62.50     54.40      58.31     85.3        2.8       0.0     
                   54.40     47.37      50.76     82.0        3.3       0.0     
                   47.37     41.20      44.18     78.5        3.5       0.0     
                   41.20     35.90      38.46     75.0        3.4       0.0     
                   35.90     31.25      33.49     71.8        3.3       0.0     
                   31.25     27.20      29.15     68.8        2.9       0.0     
                   27.20     23.70      25.39     66.4        2.4       0.0     
                   23.70     20.60      22.10     64.6        1.8       0.0     
                   20.60     17.95      19.23     63.1        1.5       0.0     
                   17.95     15.60      16.73     61.5        1.6       0.0     
                   15.60     13.60      14.57     59.3        2.1       0.0     
                   13.60     11.80      12.67     56.4        2.9       0.0     
                   11.80     10.30      11.02     53.3        3.1       0.0     
                   10.30     8.970      9.612     50.4        2.9       0.0     
                   8.970     7.800      8.365     48.3        2.1       0.0     
                   7.800     6.800      7.283     47.2        1.2       0.0     
                   6.800     5.920      6.345     46.4        0.8       0.0     
                   5.920     5.150      5.522     45.3        1.1       0.0     
                   5.150     4.490      4.809     43.7        1.7       0.0     
                   4.490     3.910      4.190     41.6        2.0       0.0     
                   3.910     3.400      3.646     39.7        1.9       0.0     
                   3.400     2.960      3.172     38.4        1.3       0.0     
                   2.960     2.580      2.763     37.7        0.8       0.0     
                   2.580     2.240      2.404     37.1        0.5       0.0     
                   2.240     1.950      2.090     36.5        0.7       0.0     
                   1.950     1.700      1.821     35.4        1.1       0.0     
                   1.700     1.480      1.586     33.8        1.6       0.0     
                   1.480     1.290      1.382     32.0        1.8       0.0     
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                      Sample: 11-12-14 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\11-12-14.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 16:37:36               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:55:35         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 122 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     28.7        1.5       0.0     
                   0.980     0.850      0.913     27.4        1.3       0.0     
                   0.850     0.740      0.793     26.5        0.8       0.0     
                   0.740     0.640      0.688     26.3        0.3       0.0     
                   0.640     0.560      0.599     26.4       -0.2       0.0     
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                      Sample: 11-12-14 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\11-12-14.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 16:37:36               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:55:35         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 122 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               27.99                     Std. Dev.          33.06 
        Mode               42.17    0.000            Skewness           2.526 
        Median             8.757    0.000            Kurtosis           9.399 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              173.2                         250.0             95.6 
             75.0              35.86                         125.0             94.1 
             50.0              8.757                         63.00             88.3 
             25.0              0.516                         31.00             71.6 
              5.0              0.516                         4.000             41.9 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
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      -------------------- -------------------- -------------------- -------------------- 
          1         10.9      1.352     0.000      1.294     0.393      0.632    -0.278 
          2          9.7      4.116     0.000      4.031     0.983      0.335    -0.575 
          3         17.3      11.67     0.000      11.21     3.201      0.475    -0.563 
          4         32.3      52.31     0.000      42.87     34.61      2.564     8.454 
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                      Sample: 11-17-18 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\11-17-18.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 17:02:21               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:55:04         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 119 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     91.5        0.3       0.0     
                   217.0     189.0      202.5     91.2        0.3       0.0     
                   189.0     143.0      164.4     90.3        0.9       0.0     
                   143.0     125.0      133.7     89.6        0.7       0.0     
                   125.0     109.0      116.7     88.6        1.0       0.0     
                   109.0     94.70      101.6     87.3        1.4       0.0     
                   94.70     82.40      88.34     85.5        1.8       0.0     
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                   82.40     71.79      76.91     83.3        2.2       0.0     
                   71.79     62.50      66.98     80.9        2.4       0.0     
                   62.50     54.40      58.31     78.6        2.4       0.0     
                   54.40     47.37      50.76     76.3        2.3       0.0     
                   47.37     41.20      44.18     73.9        2.4       0.0     
                   41.20     35.90      38.46     71.4        2.5       0.0     
                   35.90     31.25      33.49     68.8        2.6       0.0     
                   31.25     27.20      29.15     66.2        2.5       0.0     
                   27.20     23.70      25.39     64.1        2.1       0.0     
                   23.70     20.60      22.10     62.4        1.8       0.0     
                   20.60     17.95      19.23     60.8        1.6       0.0     
                   17.95     15.60      16.73     58.9        1.9       0.0     
                   15.60     13.60      14.57     56.6        2.4       0.0     
                   13.60     11.80      12.67     53.8        2.8       0.0     
                   11.80     10.30      11.02     51.4        2.4       0.0     
                   10.30     8.970      9.612     49.5        1.9       0.0     
                   8.970     7.800      8.365     48.0        1.5       0.0     
                   7.800     6.800      7.283     46.6        1.4       0.0     
                   6.800     5.920      6.345     45.0        1.6       0.0     
                   5.920     5.150      5.522     43.3        1.7       0.0     
                   5.150     4.490      4.809     41.6        1.7       0.0     
                   4.490     3.910      4.190     40.0        1.6       0.0     
                   3.910     3.400      3.646     38.7        1.3       0.0     
                   3.400     2.960      3.172     37.6        1.1       0.0     
                   2.960     2.580      2.763     36.6        0.9       0.0     
                   2.580     2.240      2.404     35.7        1.0       0.0     
                   2.240     1.950      2.090     34.5        1.2       0.0     
                   1.950     1.700      1.821     33.1        1.4       0.0     
                   1.700     1.480      1.586     31.7        1.5       0.0     
                   1.480     1.290      1.382     30.4        1.2       0.0     
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                      Sample: 11-17-18 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\11-17-18.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 17:02:21               Run Time: 0:10 hrs:min 
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                 Reported: 11/07/07 20:55:04         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 119 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     28.3        1.1       0.0     
                   0.980     0.850      0.913     26.7        1.5       0.0     
                   0.850     0.740      0.793     24.9        1.9       0.0     
                   0.740     0.640      0.688     22.2        2.7       0.0     
                   0.640     0.560      0.599     18.4        3.8       0.0     
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                      Sample: 11-17-18 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\11-17-18.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 17:02:21               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:55:04         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 119 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
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                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               27.49                     Std. Dev.          37.92 
        Mode               0.531    0.000            Skewness           2.368 
        Median             9.377    0.000            Kurtosis           7.056 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              258.5                         250.0             91.9 
             75.0              43.91                         125.0             89.6 
             50.0              9.377                         63.00             81.1 
             25.0              0.746                         31.00             68.6 
              5.0              0.516                         4.000             40.2 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1         14.8      0.716     0.000      0.653     0.183      1.013     0.012 
          2          7.4      1.799     0.000      1.732     0.423      0.441    -0.840 
          3         11.2      4.871     0.000      4.757     1.390      0.229    -1.007 
          4         15.0      12.84     0.000      12.44     3.423      0.376    -0.778 
          5         16.0      33.70     0.000      32.81     8.826      0.254    -1.031 
          6         15.2      89.77     0.000      76.32     41.50      1.758     2.952 
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                      Sample: 12-0-1 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\12-0-1.SMP 
             Material/Liquid: Silicate Mud/Water 
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              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 17:27:18               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:54:46         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 119 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     98.6        0.2       0.0     
                   217.0     189.0      202.5     98.4        0.2       0.0     
                   189.0     143.0      164.4     97.5        0.9       0.0     
                   143.0     125.0      133.7     96.6        0.9       0.0     
                   125.0     109.0      116.7     95.2        1.4       0.0     
                   109.0     94.70      101.6     93.1        2.2       0.0     
                   94.70     82.40      88.34     90.0        3.1       0.0     
                   82.40     71.79      76.91     86.1        3.9       0.0     
                   71.79     62.50      66.98     81.6        4.5       0.0     
                   62.50     54.40      58.31     77.1        4.5       0.0     
                   54.40     47.37      50.76     73.1        4.0       0.0     
                   47.37     41.20      44.18     69.8        3.3       0.0     
                   41.20     35.90      38.46     67.2        2.6       0.0     
                   35.90     31.25      33.49     65.2        2.0       0.0     
                   31.25     27.20      29.15     63.6        1.6       0.0     
                   27.20     23.70      25.39     62.2        1.4       0.0     
                   23.70     20.60      22.10     60.8        1.4       0.0     
                   20.60     17.95      19.23     59.4        1.5       0.0     
                   17.95     15.60      16.73     57.8        1.6       0.0     
                   15.60     13.60      14.57     56.0        1.8       0.0     
                   13.60     11.80      12.67     53.8        2.2       0.0     
                   11.80     10.30      11.02     51.7        2.2       0.0     
                   10.30     8.970      9.612     49.7        2.0       0.0     
                   8.970     7.800      8.365     48.1        1.6       0.0     
                   7.800     6.800      7.283     46.7        1.4       0.0     
                   6.800     5.920      6.345     45.3        1.4       0.0     
                   5.920     5.150      5.522     43.7        1.6       0.0     
                   5.150     4.490      4.809     42.0        1.7       0.0     
                   4.490     3.910      4.190     40.5        1.5       0.0     
                   3.910     3.400      3.646     39.2        1.2       0.0     
                   3.400     2.960      3.172     38.2        1.0       0.0     
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                   2.960     2.580      2.763     37.2        1.0       0.0     
                   2.580     2.240      2.404     36.2        1.1       0.0     
                   2.240     1.950      2.090     34.9        1.2       0.0     
                   1.950     1.700      1.821     33.6        1.3       0.0     
                   1.700     1.480      1.586     32.3        1.3       0.0     
                   1.480     1.290      1.382     31.1        1.2       0.0     
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                      Sample: 12-0-1 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\12-0-1.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 17:27:18               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:54:46         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 119 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     28.4        1.4       0.0     
                   0.980     0.850      0.913     26.8        1.6       0.0     
                   0.850     0.740      0.793     25.5        1.3       0.0     
                   0.740     0.640      0.688     24.9        0.7       0.0     
                   0.640     0.560      0.599     24.9        0.0       0.0     
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                      Sample: 12-0-1 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\12-0-1.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 17:27:18               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:54:46         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 119 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               36.98                     Std. Dev.          38.54 
        Mode               63.10    0.000            Skewness           1.449 
        Median             9.189    0.000            Kurtosis           2.849 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              107.1                         250.0             98.7 
             75.0              50.76                         125.0             96.6 
             50.0              9.189                         63.00             81.9 
             25.0              0.516                         31.00             65.1 
              5.0              0.516                         4.000             40.7 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
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          1          6.6      0.997     0.000      0.977     0.186      0.242    -1.017 
          2          7.0      1.947     0.000      1.877     0.442      0.414    -0.944 
          3          9.7      4.788     0.000      4.693     1.233      0.212    -1.008 
          4         15.7      13.49     0.000      12.46     4.657      0.596    -0.683 
          5         36.8      67.03     0.000      60.21     33.72      1.734     4.665 
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                      Sample: 12-4-5 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\12-4-5.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 22:54:00               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:56:35         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 121 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     92.9        0.7       0.0     
                   217.0     189.0      202.5     92.2        0.7       0.0     
                   189.0     143.0      164.4     89.7        2.5       0.0     
                   143.0     125.0      133.7     87.5        2.2       0.0     
                   125.0     109.0      116.7     84.3        3.2       0.0     
                   109.0     94.70      101.6     79.6        4.7       0.0     
                   94.70     82.40      88.34     73.2        6.3       0.0     
                   82.40     71.79      76.91     65.5        7.7       0.0     
                   71.79     62.50      66.98     57.3        8.3       0.0     
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                   62.50     54.40      58.31     49.6        7.7       0.0     
                   54.40     47.37      50.76     43.2        6.4       0.0     
                   47.37     41.20      44.18     38.0        5.2       0.0     
                   41.20     35.90      38.46     34.0        4.0       0.0     
                   35.90     31.25      33.49     31.2        2.8       0.0     
                   31.25     27.20      29.15     29.7        1.5       0.0     
                   27.20     23.70      25.39     29.2        0.6       0.0     
                   23.70     20.60      22.10     28.7        0.4       0.0     
                   20.60     17.95      19.23     27.9        0.9       0.0     
                   17.95     15.60      16.73     26.4        1.5       0.0     
                   15.60     13.60      14.57     24.5        1.9       0.0     
                   13.60     11.80      12.67     22.4        2.1       0.0     
                   11.80     10.30      11.02     20.7        1.7       0.0     
                   10.30     8.970      9.612     19.5        1.2       0.0     
                   8.970     7.800      8.365     18.9        0.7       0.0     
                   7.800     6.800      7.283     18.3        0.6       0.0     
                   6.800     5.920      6.345     17.5        0.8       0.0     
                   5.920     5.150      5.522     16.6        0.9       0.0     
                   5.150     4.490      4.809     15.9        0.7       0.0     
                   4.490     3.910      4.190     15.5        0.4       0.0     
                   3.910     3.400      3.646     15.3        0.2       0.0     
                   3.400     2.960      3.172     15.2        0.1       0.0     
                   2.960     2.580      2.763     15.2        0.0       0.0     
                   2.580     2.240      2.404     14.9        0.2       0.0     
                   2.240     1.950      2.090     14.3        0.7       0.0     
                   1.950     1.700      1.821     13.3        1.0       0.0     
                   1.700     1.480      1.586     12.3        1.0       0.0     
                   1.480     1.290      1.382     11.6        0.7       0.0     




                                         Micromeritics 
                                                 
      WIN5100 V2.03                    Unit 1           S/N 2655             Page  2 
                                                 
                      Sample: 12-4-5 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\12-4-5.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 22:54:00               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:56:35         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
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            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 121 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     11.0        0.2       0.0     
                   0.980     0.850      0.913     10.9        0.1       0.0     
                   0.850     0.740      0.793     11.1       -0.2       0.0     
                   0.740     0.640      0.688     12.0       -1.0       0.0     
                   0.640     0.560      0.599     14.0       -1.9       0.0     
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                      Sample: 12-4-5 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\12-4-5.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 22:54:00               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:56:35         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 121 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
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            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               64.79                     Std. Dev.          42.71 
        Mode               66.83    0.000            Skewness           1.254 
        Median             54.81    0.000            Kurtosis           2.573 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              258.5                         250.0             93.6 
             75.0              85.36                         125.0             87.5 
             50.0              54.81                         63.00             57.8 
             25.0              14.06                         31.00             31.0 
              5.0              0.516                         4.000             15.6 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1         10.6      13.55     0.000      13.07     3.640      0.600    -0.082 
          2         64.6      75.87     0.000      66.97     38.59      1.725     3.844 
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                      Sample: 12-10-11 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\12-10-11.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 17:52:06               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:54:27         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 119 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
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                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     98.3        0.1       0.0     
                   217.0     189.0      202.5     98.1        0.1       0.0     
                   189.0     143.0      164.4     97.8        0.3       0.0     
                   143.0     125.0      133.7     97.6        0.2       0.0     
                   125.0     109.0      116.7     97.2        0.4       0.0     
                   109.0     94.70      101.6     96.5        0.7       0.0     
                   94.70     82.40      88.34     95.4        1.1       0.0     
                   82.40     71.79      76.91     94.0        1.4       0.0     
                   71.79     62.50      66.98     92.4        1.6       0.0     
                   62.50     54.40      58.31     90.4        1.9       0.0     
                   54.40     47.37      50.76     87.9        2.6       0.0     
                   47.37     41.20      44.18     84.4        3.5       0.0     
                   41.20     35.90      38.46     80.1        4.3       0.0     
                   35.90     31.25      33.49     75.4        4.7       0.0     
                   31.25     27.20      29.15     70.9        4.5       0.0     
                   27.20     23.70      25.39     67.2        3.7       0.0     
                   23.70     20.60      22.10     64.6        2.7       0.0     
                   20.60     17.95      19.23     62.8        1.8       0.0     
                   17.95     15.60      16.73     61.2        1.6       0.0     
                   15.60     13.60      14.57     59.0        2.1       0.0     
                   13.60     11.80      12.67     56.1        2.9       0.0     
                   11.80     10.30      11.02     53.3        2.8       0.0     
                   10.30     8.970      9.612     51.1        2.2       0.0     
                   8.970     7.800      8.365     49.7        1.3       0.0     
                   7.800     6.800      7.283     48.7        1.0       0.0     
                   6.800     5.920      6.345     47.5        1.3       0.0     
                   5.920     5.150      5.522     45.8        1.7       0.0     
                   5.150     4.490      4.809     43.8        1.9       0.0     
                   4.490     3.910      4.190     42.0        1.9       0.0     
                   3.910     3.400      3.646     40.4        1.6       0.0     
                   3.400     2.960      3.172     39.2        1.2       0.0     
                   2.960     2.580      2.763     38.4        0.8       0.0     
                   2.580     2.240      2.404     37.6        0.7       0.0     
                   2.240     1.950      2.090     36.6        1.0       0.0     
                   1.950     1.700      1.821     35.3        1.3       0.0     
                   1.700     1.480      1.586     33.9        1.4       0.0     
                   1.480     1.290      1.382     32.6        1.3       0.0     
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                      Sample: 12-10-11 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\12-10-11.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 17:52:06               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:54:27         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 119 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     30.1        1.3       0.0     
                   0.980     0.850      0.913     28.6        1.5       0.0     
                   0.850     0.740      0.793     27.2        1.3       0.0     
                   0.740     0.640      0.688     25.9        1.4       0.0     
                   0.640     0.560      0.599     24.2        1.6       0.0     
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                      Sample: 12-10-11 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\12-10-11.SMP 
             Material/Liquid: Silicate Mud/Water 
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              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 17:52:06               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:54:27         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 119 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               24.43                     Std. Dev.          28.29 
        Mode               33.50    0.000            Skewness           2.606 
        Median             8.077    0.000            Kurtosis          11.237 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              79.24                         250.0             98.4 
             75.0              30.91                         125.0             97.6 
             50.0              8.077                         63.00             92.5 
             25.0              0.592                         31.00             75.1 
              5.0              0.516                         4.000             42.3 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1          5.6      0.928     0.000      0.915     0.150      0.214    -1.116 
          2          6.8      1.703     0.000      1.647     0.372      0.512    -0.690 
          3         11.6      4.642     0.000      4.495     1.317      0.391    -0.701 
          4         13.8      12.11     0.000      11.81     2.743      0.340    -0.732 
          5         36.1      44.96     0.000      36.25     29.04      2.920    12.077 
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                      Sample: 12-15-16 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\12-15-16.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 18:17:12               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:54:12         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 118 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     96.5        0.1       0.0     
                   217.0     189.0      202.5     96.4        0.1       0.0     
                   189.0     143.0      164.4     96.2        0.2       0.0     
                   143.0     125.0      133.7     96.0        0.1       0.0     
                   125.0     109.0      116.7     95.9        0.1       0.0     
                   109.0     94.70      101.6     95.9        0.1       0.0     
                   94.70     82.40      88.34     95.9        0.0       0.0     
                   82.40     71.79      76.91     96.0       -0.1       0.0     
                   71.79     62.50      66.98     95.9        0.1       0.0     
                   62.50     54.40      58.31     95.3        0.6       0.0     
                   54.40     47.37      50.76     94.1        1.2       0.0     
                   47.37     41.20      44.18     92.4        1.7       0.0     
                   41.20     35.90      38.46     90.5        1.9       0.0     
                   35.90     31.25      33.49     88.5        2.0       0.0     
                   31.25     27.20      29.15     86.6        1.9       0.0     
                   27.20     23.70      25.39     84.8        1.8       0.0     
                   23.70     20.60      22.10     82.9        1.8       0.0     
                   20.60     17.95      19.23     81.1        1.9       0.0     
                   17.95     15.60      16.73     78.9        2.2       0.0     
                   15.60     13.60      14.57     76.5        2.4       0.0     
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                   13.60     11.80      12.67     74.0        2.5       0.0     
                   11.80     10.30      11.02     71.8        2.2       0.0     
                   10.30     8.970      9.612     69.9        1.9       0.0     
                   8.970     7.800      8.365     68.3        1.6       0.0     
                   7.800     6.800      7.283     66.6        1.7       0.0     
                   6.800     5.920      6.345     64.7        1.9       0.0     
                   5.920     5.150      5.522     62.7        2.0       0.0     
                   5.150     4.490      4.809     60.9        1.8       0.0     
                   4.490     3.910      4.190     59.3        1.6       0.0     
                   3.910     3.400      3.646     57.9        1.4       0.0     
                   3.400     2.960      3.172     56.7        1.2       0.0     
                   2.960     2.580      2.763     55.6        1.1       0.0     
                   2.580     2.240      2.404     54.5        1.1       0.0     
                   2.240     1.950      2.090     53.3        1.2       0.0     
                   1.950     1.700      1.821     52.1        1.2       0.0     
                   1.700     1.480      1.586     50.9        1.2       0.0     
                   1.480     1.290      1.382     49.7        1.2       0.0     
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                      Sample: 12-15-16 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\12-15-16.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 18:17:12               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:54:12         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 118 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
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                   1.120     0.980      1.048     43.5        4.1       0.0     
                   0.980     0.850      0.913     36.1        7.5       0.0     
                   0.850     0.740      0.793     27.0        9.1       0.0     
                   0.740     0.640      0.688     18.3        8.7       0.0     
                   0.640     0.560      0.599     12.6        5.7       0.0     
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                      Sample: 12-15-16 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\12-15-16.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 18:17:12               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:54:12         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 118 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               9.833                     Std. Dev.          18.13 
        Mode               0.794    0.000            Skewness           5.448 
        Median             1.334    0.000            Kurtosis          47.731 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              52.06                         250.0             96.5 
             75.0              12.48                         125.0             96.0 
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             50.0              1.334                         63.00             95.9 
             25.0              0.718                         31.00             88.4 
              5.0              0.516                         4.000             59.6 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1         41.2      0.818     0.000      0.782     0.206      1.006     0.908 
          2         13.7      4.980     0.000      4.881     1.574      0.209    -1.044 
          3         16.2      14.03     0.000      13.42     4.123      0.408    -0.877 
          4         12.3      35.89     0.000      34.07     10.09      0.651    -0.325 
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                      Sample: 13-0-1 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\13-0-1.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 23:18:52               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:56:46         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 115 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     98.7        0.1       0.0     
                   217.0     189.0      202.5     98.6        0.1       0.0     
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                   189.0     143.0      164.4     98.4        0.2       0.0     
                   143.0     125.0      133.7     98.2        0.2       0.0     
                   125.0     109.0      116.7     97.8        0.4       0.0     
                   109.0     94.70      101.6     97.2        0.6       0.0     
                   94.70     82.40      88.34     96.3        0.9       0.0     
                   82.40     71.79      76.91     95.3        1.1       0.0     
                   71.79     62.50      66.98     94.0        1.3       0.0     
                   62.50     54.40      58.31     92.3        1.7       0.0     
                   54.40     47.37      50.76     90.2        2.2       0.0     
                   47.37     41.20      44.18     87.6        2.6       0.0     
                   41.20     35.90      38.46     84.9        2.7       0.0     
                   35.90     31.25      33.49     82.3        2.6       0.0     
                   31.25     27.20      29.15     79.9        2.4       0.0     
                   27.20     23.70      25.39     77.8        2.2       0.0     
                   23.70     20.60      22.10     75.8        2.0       0.0     
                   20.60     17.95      19.23     74.0        1.8       0.0     
                   17.95     15.60      16.73     72.0        2.0       0.0     
                   15.60     13.60      14.57     69.5        2.5       0.0     
                   13.60     11.80      12.67     66.4        3.1       0.0     
                   11.80     10.30      11.02     63.5        2.9       0.0     
                   10.30     8.970      9.612     61.1        2.4       0.0     
                   8.970     7.800      8.365     59.2        1.9       0.0     
                   7.800     6.800      7.283     57.6        1.6       0.0     
                   6.800     5.920      6.345     55.9        1.8       0.0     
                   5.920     5.150      5.522     53.8        2.0       0.0     
                   5.150     4.490      4.809     51.7        2.1       0.0     
                   4.490     3.910      4.190     49.8        1.9       0.0     
                   3.910     3.400      3.646     48.2        1.7       0.0     
                   3.400     2.960      3.172     46.7        1.5       0.0     
                   2.960     2.580      2.763     45.2        1.4       0.0     
                   2.580     2.240      2.404     43.9        1.3       0.0     
                   2.240     1.950      2.090     42.8        1.1       0.0     
                   1.950     1.700      1.821     41.7        1.1       0.0     
                   1.700     1.480      1.586     40.4        1.3       0.0     
                   1.480     1.290      1.382     38.9        1.4       0.0     
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                      Sample: 13-0-1 
                    Operator: 
                   Submitter: 
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                   File Name: C:\WIN5100\DATA\ANGELINA\13-0-1.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 23:18:52               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:56:46         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 115 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     35.5        1.8       0.0     
                   0.980     0.850      0.913     33.5        2.0       0.0     
                   0.850     0.740      0.793     31.7        1.8       0.0     
                   0.740     0.640      0.688     30.0        1.7       0.0     
                   0.640     0.560      0.599     28.5        1.5       0.0     
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                      Sample: 13-0-1 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\13-0-1.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 23:18:52               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:56:46         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 115 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
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            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               20.10                     Std. Dev.          26.54 
        Mode               11.89    0.000            Skewness           2.790 
        Median             3.960    0.000            Kurtosis          12.336 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              69.60                         250.0             98.8 
             75.0              19.39                         125.0             98.2 
             50.0              3.960                         63.00             94.1 
             25.0              0.516                         31.00             82.2 
              5.0              0.516                         4.000             50.1 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1         14.3      1.109     0.000      1.021     0.390      0.649    -0.600 
          2         15.7      4.240     0.000      4.137     1.467      0.253    -1.036 
          3         17.2      12.13     0.000      11.77     3.233      0.364    -0.792 
          4         24.4      46.23     0.000      38.94     26.31      1.954     5.260 
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                      Sample: 13-3-4 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\13-3-4.SMP 
             Material/Liquid: Silicate Mud/Water 
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              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 23:44:00               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:57:02         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7268 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 119 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.31 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     96.5        0.3       0.0     
                   217.0     189.0      202.5     96.2        0.3       0.0     
                   189.0     143.0      164.4     95.2        1.1       0.0     
                   143.0     125.0      133.7     94.1        1.0       0.0     
                   125.0     109.0      116.7     92.5        1.7       0.0     
                   109.0     94.70      101.6     89.9        2.6       0.0     
                   94.70     82.40      88.34     86.4        3.5       0.0     
                   82.40     71.79      76.91     82.1        4.3       0.0     
                   71.79     62.50      66.98     77.4        4.7       0.0     
                   62.50     54.40      58.31     72.7        4.7       0.0     
                   54.40     47.37      50.76     68.1        4.6       0.0     
                   47.37     41.20      44.18     63.6        4.5       0.0     
                   41.20     35.90      38.46     59.4        4.2       0.0     
                   35.90     31.25      33.49     55.6        3.8       0.0     
                   31.25     27.20      29.15     52.8        2.8       0.0     
                   27.20     23.70      25.39     51.1        1.7       0.0     
                   23.70     20.60      22.10     49.9        1.2       0.0     
                   20.60     17.95      19.23     48.6        1.3       0.0     
                   17.95     15.60      16.73     46.9        1.7       0.0     
                   15.60     13.60      14.57     44.8        2.1       0.0     
                   13.60     11.80      12.67     42.5        2.3       0.0     
                   11.80     10.30      11.02     40.3        2.2       0.0     
                   10.30     8.970      9.612     38.5        1.8       0.0     
                   8.970     7.800      8.365     37.3        1.2       0.0     
                   7.800     6.800      7.283     36.4        0.9       0.0     
                   6.800     5.920      6.345     35.4        1.0       0.0     
                   5.920     5.150      5.522     34.2        1.2       0.0     
                   5.150     4.490      4.809     33.1        1.1       0.0     
                   4.490     3.910      4.190     32.3        0.8       0.0     
                   3.910     3.400      3.646     31.7        0.6       0.0     
                   3.400     2.960      3.172     31.0        0.6       0.0     
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                   2.960     2.580      2.763     30.3        0.7       0.0     
                   2.580     2.240      2.404     29.6        0.7       0.0     
                   2.240     1.950      2.090     28.7        0.9       0.0     
                   1.950     1.700      1.821     27.6        1.1       0.0     
                   1.700     1.480      1.586     26.4        1.2       0.0     
                   1.480     1.290      1.382     25.2        1.2       0.0     
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                      Sample: 13-3-4 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\13-3-4.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 23:44:00               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:57:02         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7268 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 119 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.31 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     23.1        1.0       0.0     
                   0.980     0.850      0.913     22.0        1.0       0.0     
                   0.850     0.740      0.793     20.8        1.2       0.0     
                   0.740     0.640      0.688     19.4        1.4       0.0     
                   0.640     0.560      0.599     18.1        1.4       0.0     
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                      Sample: 13-3-4 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\13-3-4.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 23:44:00               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:57:02         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7268 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 119 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.31 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               40.40                     Std. Dev.          39.33 
        Mode               63.10    0.000            Skewness           1.481 
        Median             20.95    0.000            Kurtosis           3.242 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              139.2                         250.0             96.8 
             75.0              58.24                         125.0             94.1 
             50.0              20.95                         63.00             77.7 
             25.0              1.263                         31.00             55.4 
              5.0              0.516                         4.000             32.4 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
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        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1          6.2      0.724     0.000      0.701     0.143      0.412    -0.972 
          2          9.0      1.863     0.000      1.670     0.700      0.817    -0.344 
          3          5.2      5.258     0.000      5.218     1.019      0.113    -0.994 
          4         13.8      12.98     0.000      12.47     3.717      0.437    -0.688 
          5         47.0      63.88     0.000      55.48     35.37      1.822     4.808 
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                      Sample: 13-5-6 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\13-5-6.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/08/07 00:08:51               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:57:17         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7268 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 120 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.31 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     97.7        0.6       0.0     
                   217.0     189.0      202.5     97.1        0.6       0.0     
                   189.0     143.0      164.4     95.5        1.6       0.0     
                   143.0     125.0      133.7     94.3        1.2       0.0     
                   125.0     109.0      116.7     92.6        1.7       0.0     
                   109.0     94.70      101.6     90.0        2.5       0.0     
                   94.70     82.40      88.34     86.6        3.4       0.0     
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                   82.40     71.79      76.91     82.5        4.1       0.0     
                   71.79     62.50      66.98     78.1        4.4       0.0     
                   62.50     54.40      58.31     73.7        4.4       0.0     
                   54.40     47.37      50.76     69.5        4.3       0.0     
                   47.37     41.20      44.18     65.1        4.4       0.0     
                   41.20     35.90      38.46     60.8        4.3       0.0     
                   35.90     31.25      33.49     57.0        3.8       0.0     
                   31.25     27.20      29.15     54.3        2.8       0.0     
                   27.20     23.70      25.39     52.5        1.8       0.0     
                   23.70     20.60      22.10     51.1        1.4       0.0     
                   20.60     17.95      19.23     49.6        1.5       0.0     
                   17.95     15.60      16.73     47.5        2.1       0.0     
                   15.60     13.60      14.57     44.9        2.6       0.0     
                   13.60     11.80      12.67     41.8        3.1       0.0     
                   11.80     10.30      11.02     39.0        2.8       0.0     
                   10.30     8.970      9.612     36.8        2.1       0.0     
                   8.970     7.800      8.365     35.6        1.3       0.0     
                   7.800     6.800      7.283     34.8        0.8       0.0     
                   6.800     5.920      6.345     34.0        0.8       0.0     
                   5.920     5.150      5.522     33.1        0.9       0.0     
                   5.150     4.490      4.809     32.2        0.9       0.0     
                   4.490     3.910      4.190     31.4        0.8       0.0     
                   3.910     3.400      3.646     30.5        0.9       0.0     
                   3.400     2.960      3.172     29.6        0.9       0.0     
                   2.960     2.580      2.763     28.9        0.8       0.0     
                   2.580     2.240      2.404     28.0        0.9       0.0     
                   2.240     1.950      2.090     26.8        1.2       0.0     
                   1.950     1.700      1.821     25.4        1.4       0.0     
                   1.700     1.480      1.586     24.2        1.3       0.0     
                   1.480     1.290      1.382     23.2        1.0       0.0     
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                      Sample: 13-5-6 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\13-5-6.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/08/07 00:08:51               Run Time: 0:10 hrs:min 
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                 Reported: 11/08/07 10:57:17         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7268 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 120 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.31 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     21.6        0.8       0.0     
                   0.980     0.850      0.913     20.6        0.9       0.0     
                   0.850     0.740      0.793     19.7        1.0       0.0     
                   0.740     0.640      0.688     18.9        0.8       0.0     
                   0.640     0.560      0.599     18.7        0.2       0.0     
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                      Sample: 13-5-6 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\13-5-6.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/08/07 00:08:51               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:57:17         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7268 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 120 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.31 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
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                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               43.21                     Std. Dev.          43.62 
        Mode               66.83    0.000            Skewness           1.724 
        Median             18.59    0.000            Kurtosis           3.859 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              134.8                         250.0             98.3 
             75.0              56.66                         125.0             94.3 
             50.0              18.59                         63.00             78.3 
             25.0              1.625                         31.00             56.8 
              5.0              0.516                         4.000             31.5 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1          7.0      1.786     0.000      1.744     0.427      0.334    -0.822 
          2         16.7      13.12     0.000      12.62     3.584      0.452    -0.591 
          3         21.0      36.76     0.000      36.84     8.254     -0.078    -1.012 
          4         28.0      89.31     0.000      76.19     41.31      1.826     3.289 
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                      Sample: 13-26-27 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\13-26-27.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/08/07 00:33:41               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:57:26         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 117 KCnts/s 
317 
 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     97.4        0.1       0.0     
                   217.0     189.0      202.5     97.3        0.1       0.0     
                   189.0     143.0      164.4     97.2        0.2       0.0     
                   143.0     125.0      133.7     97.0        0.2       0.0     
                   125.0     109.0      116.7     96.6        0.4       0.0     
                   109.0     94.70      101.6     95.9        0.7       0.0     
                   94.70     82.40      88.34     94.8        1.2       0.0     
                   82.40     71.79      76.91     93.1        1.7       0.0     
                   71.79     62.50      66.98     91.0        2.1       0.0     
                   62.50     54.40      58.31     88.6        2.4       0.0     
                   54.40     47.37      50.76     86.0        2.6       0.0     
                   47.37     41.20      44.18     83.3        2.7       0.0     
                   41.20     35.90      38.46     80.7        2.6       0.0     
                   35.90     31.25      33.49     78.2        2.5       0.0     
                   31.25     27.20      29.15     76.1        2.1       0.0     
                   27.20     23.70      25.39     74.6        1.5       0.0     
                   23.70     20.60      22.10     73.4        1.2       0.0     
                   20.60     17.95      19.23     72.1        1.3       0.0     
                   17.95     15.60      16.73     70.3        1.8       0.0     
                   15.60     13.60      14.57     68.0        2.3       0.0     
                   13.60     11.80      12.67     65.3        2.7       0.0     
                   11.80     10.30      11.02     62.8        2.5       0.0     
                   10.30     8.970      9.612     60.6        2.2       0.0     
                   8.970     7.800      8.365     58.9        1.7       0.0     
                   7.800     6.800      7.283     57.5        1.4       0.0     
                   6.800     5.920      6.345     56.2        1.4       0.0     
                   5.920     5.150      5.522     54.6        1.5       0.0     
                   5.150     4.490      4.809     53.1        1.5       0.0     
                   4.490     3.910      4.190     51.6        1.5       0.0     
                   3.910     3.400      3.646     50.1        1.5       0.0     
                   3.400     2.960      3.172     48.6        1.5       0.0     
                   2.960     2.580      2.763     47.2        1.4       0.0     
                   2.580     2.240      2.404     45.9        1.3       0.0     
                   2.240     1.950      2.090     44.7        1.2       0.0     
                   1.950     1.700      1.821     43.3        1.3       0.0     
                   1.700     1.480      1.586     41.8        1.5       0.0     
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                   1.480     1.290      1.382     40.2        1.6       0.0     
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                      Sample: 13-26-27 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\13-26-27.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/08/07 00:33:41               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:57:26         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 117 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     37.1        1.5       0.0     
                   0.980     0.850      0.913     35.4        1.7       0.0     
                   0.850     0.740      0.793     33.1        2.3       0.0     
                   0.740     0.640      0.688     29.5        3.6       0.0     
                   0.640     0.560      0.599     24.9        4.7       0.0     
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                      Sample: 13-26-27 
                    Operator: 
                   Submitter: 
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                   File Name: C:\WIN5100\DATA\ANGELINA\13-26-27.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/08/07 00:33:41               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:57:26         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 117 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               20.04                     Std. Dev.          26.96 
        Mode               0.531    0.000            Skewness           2.183 
        Median             3.364    0.000            Kurtosis           7.272 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              84.15                         250.0             97.4 
             75.0              24.71                         125.0             97.0 
             50.0              3.364                         63.00             91.2 
             25.0              0.562                         31.00             78.1 
              5.0              0.516                         4.000             51.8 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1         16.9      0.692     0.000      0.647     0.149      0.933    -0.133 
          2          8.0      1.502     0.000      1.455     0.317      0.383    -0.982 
          3          6.4      2.898     0.000      2.870     0.513      0.134    -1.164 
          4          6.8      5.069     0.000      4.978     0.907      0.252    -1.107 
          5         16.7      12.41     0.000      11.88     3.802      0.503    -0.582 
          6         24.1      52.19     0.000      45.83     26.80      2.178     8.673 
        




                                         Micromeritics 
                                                 
      WIN5100 V2.03                    Unit 1           S/N 2655             Page  1 
                                                 
                      Sample: 14-0-1 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\14-0-1.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 18:42:07               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:53:52         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7266 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 113 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     97.2        0.0       0.0     
                   217.0     189.0      202.5     97.2        0.0       0.0     
                   189.0     143.0      164.4     97.0        0.2       0.0     
                   143.0     125.0      133.7     96.9        0.2       0.0     
                   125.0     109.0      116.7     96.6        0.2       0.0     
                   109.0     94.70      101.6     96.2        0.4       0.0     
                   94.70     82.40      88.34     95.6        0.6       0.0     
                   82.40     71.79      76.91     94.6        0.9       0.0     
                   71.79     62.50      66.98     93.3        1.4       0.0     
                   62.50     54.40      58.31     91.4        1.9       0.0     
                   54.40     47.37      50.76     88.9        2.5       0.0     
                   47.37     41.20      44.18     85.9        3.0       0.0     
                   41.20     35.90      38.46     82.8        3.0       0.0     
                   35.90     31.25      33.49     80.0        2.8       0.0     
                   31.25     27.20      29.15     77.5        2.5       0.0     
                   27.20     23.70      25.39     75.4        2.2       0.0     
                   23.70     20.60      22.10     73.4        2.0       0.0     
                   20.60     17.95      19.23     71.5        1.9       0.0     
                   17.95     15.60      16.73     69.2        2.3       0.0     
                   15.60     13.60      14.57     66.5        2.8       0.0     
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                   13.60     11.80      12.67     63.3        3.2       0.0     
                   11.80     10.30      11.02     60.4        2.9       0.0     
                   10.30     8.970      9.612     58.1        2.3       0.0     
                   8.970     7.800      8.365     56.4        1.7       0.0     
                   7.800     6.800      7.283     54.9        1.5       0.0     
                   6.800     5.920      6.345     53.2        1.7       0.0     
                   5.920     5.150      5.522     51.2        2.0       0.0     
                   5.150     4.490      4.809     49.1        2.0       0.0     
                   4.490     3.910      4.190     47.4        1.7       0.0     
                   3.910     3.400      3.646     46.1        1.3       0.0     
                   3.400     2.960      3.172     45.0        1.1       0.0     
                   2.960     2.580      2.763     43.9        1.1       0.0     
                   2.580     2.240      2.404     42.7        1.2       0.0     
                   2.240     1.950      2.090     41.4        1.3       0.0     
                   1.950     1.700      1.821     40.1        1.3       0.0     
                   1.700     1.480      1.586     38.8        1.4       0.0     
                   1.480     1.290      1.382     37.3        1.4       0.0     
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                      Sample: 14-0-1 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\14-0-1.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 18:42:07               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:53:52         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7266 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 113 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
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                   1.120     0.980      1.048     34.4        1.4       0.0     
                   0.980     0.850      0.913     33.1        1.3       0.0     
                   0.850     0.740      0.793     32.1        1.0       0.0     
                   0.740     0.640      0.688     31.1        1.0       0.0     
                   0.640     0.560      0.599     29.9        1.1       0.0     
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                      Sample: 14-0-1 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\14-0-1.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 18:42:07               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:53:52         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7266 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 113 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               20.62                     Std. Dev.          24.09 
        Mode               12.59    0.000            Skewness           2.327 
        Median             4.765    0.000            Kurtosis           9.247 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              75.44                         250.0             97.2 
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             75.0              23.10                         125.0             96.9 
             50.0              4.765                         63.00             93.4 
             25.0              0.516                         31.00             79.9 
              5.0              0.516                         4.000             47.7 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1         13.7      1.576     0.000      1.432     0.643      0.586    -0.744 
          2         11.4      5.050     0.000      4.939     1.283      0.244    -0.946 
          3         17.8      12.88     0.000      12.46     3.434      0.369    -0.810 
          4         24.6      45.35     0.000      39.47     24.42      2.569    11.120 
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                      Sample: 14-3-4 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\14-3-4.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/08/07 00:58:27               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:57:39         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 116 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     97.1        0.4       0.0     
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                   217.0     189.0      202.5     96.7        0.4       0.0     
                   189.0     143.0      164.4     95.5        1.2       0.0     
                   143.0     125.0      133.7     94.6        1.0       0.0     
                   125.0     109.0      116.7     93.0        1.5       0.0     
                   109.0     94.70      101.6     90.5        2.5       0.0     
                   94.70     82.40      88.34     86.9        3.6       0.0     
                   82.40     71.79      76.91     82.2        4.7       0.0     
                   71.79     62.50      66.98     76.8        5.4       0.0     
                   62.50     54.40      58.31     71.2        5.6       0.0     
                   54.40     47.37      50.76     65.9        5.3       0.0     
                   47.37     41.20      44.18     61.0        5.0       0.0     
                   41.20     35.90      38.46     56.4        4.6       0.0     
                   35.90     31.25      33.49     52.2        4.2       0.0     
                   31.25     27.20      29.15     48.7        3.5       0.0     
                   27.20     23.70      25.39     46.1        2.6       0.0     
                   23.70     20.60      22.10     44.1        1.9       0.0     
                   20.60     17.95      19.23     42.6        1.6       0.0     
                   17.95     15.60      16.73     40.8        1.8       0.0     
                   15.60     13.60      14.57     38.4        2.3       0.0     
                   13.60     11.80      12.67     35.5        2.9       0.0     
                   11.80     10.30      11.02     32.9        2.7       0.0     
                   10.30     8.970      9.612     30.8        2.1       0.0     
                   8.970     7.800      8.365     29.5        1.3       0.0     
                   7.800     6.800      7.283     28.9        0.7       0.0     
                   6.800     5.920      6.345     28.4        0.5       0.0     
                   5.920     5.150      5.522     27.9        0.5       0.0     
                   5.150     4.490      4.809     27.3        0.6       0.0     
                   4.490     3.910      4.190     26.7        0.7       0.0     
                   3.910     3.400      3.646     25.9        0.7       0.0     
                   3.400     2.960      3.172     25.2        0.7       0.0     
                   2.960     2.580      2.763     24.6        0.7       0.0     
                   2.580     2.240      2.404     23.8        0.7       0.0     
                   2.240     1.950      2.090     22.9        0.9       0.0     
                   1.950     1.700      1.821     22.0        0.9       0.0     
                   1.700     1.480      1.586     21.2        0.8       0.0     
                   1.480     1.290      1.382     20.6        0.6       0.0     
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                      Sample: 14-3-4 
                    Operator: 
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                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\14-3-4.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/08/07 00:58:27               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:57:39         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 116 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     19.4        0.6       0.0     
                   0.980     0.850      0.913     18.6        0.8       0.0     
                   0.850     0.740      0.793     17.6        1.0       0.0     
                   0.740     0.640      0.688     16.5        1.1       0.0     
                   0.640     0.560      0.599     15.5        1.0       0.0     
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                      Sample: 14-3-4 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\14-3-4.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/08/07 00:58:27               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:57:39         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 116 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
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                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               42.87                     Std. Dev.          39.04 
        Mode               59.57    0.000            Skewness           1.617 
        Median             28.73    0.000            Kurtosis           4.116 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              131.6                         250.0             97.5 
             75.0              59.72                         125.0             94.6 
             50.0              28.73                         63.00             77.2 
             25.0              2.824                         31.00             52.0 
              5.0              0.516                         4.000             26.8 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1          5.8      0.799     0.000      0.755     0.209      0.611    -0.679 
          2         15.2      12.25     0.000      11.99     3.251      0.211    -0.705 
          3         54.7      61.10     0.000      52.94     36.10      1.974     5.561 
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                      Sample: 14-5-6 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\14-5-6.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
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                 Analyzed: 11/08/07 01:23:19               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:57:49         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7268 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 120 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.31 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     97.1        0.0       0.0     
                   217.0     189.0      202.5     97.0        0.0       0.0     
                   189.0     143.0      164.4     96.9        0.1       0.0     
                   143.0     125.0      133.7     96.8        0.1       0.0     
                   125.0     109.0      116.7     96.7        0.1       0.0     
                   109.0     94.70      101.6     96.4        0.3       0.0     
                   94.70     82.40      88.34     96.0        0.4       0.0     
                   82.40     71.79      76.91     95.5        0.5       0.0     
                   71.79     62.50      66.98     94.8        0.7       0.0     
                   62.50     54.40      58.31     93.9        0.9       0.0     
                   54.40     47.37      50.76     92.8        1.2       0.0     
                   47.37     41.20      44.18     91.1        1.7       0.0     
                   41.20     35.90      38.46     88.8        2.2       0.0     
                   35.90     31.25      33.49     86.1        2.7       0.0     
                   31.25     27.20      29.15     83.0        3.1       0.0     
                   27.20     23.70      25.39     79.6        3.4       0.0     
                   23.70     20.60      22.10     76.0        3.6       0.0     
                   20.60     17.95      19.23     72.4        3.6       0.0     
                   17.95     15.60      16.73     68.9        3.5       0.0     
                   15.60     13.60      14.57     65.5        3.5       0.0     
                   13.60     11.80      12.67     61.8        3.7       0.0     
                   11.80     10.30      11.02     58.4        3.3       0.0     
                   10.30     8.970      9.612     55.8        2.6       0.0     
                   8.970     7.800      8.365     54.0        1.8       0.0     
                   7.800     6.800      7.283     52.5        1.5       0.0     
                   6.800     5.920      6.345     50.7        1.8       0.0     
                   5.920     5.150      5.522     48.6        2.0       0.0     
                   5.150     4.490      4.809     46.7        1.9       0.0     
                   4.490     3.910      4.190     45.3        1.5       0.0     
                   3.910     3.400      3.646     44.2        1.1       0.0     
                   3.400     2.960      3.172     43.2        1.0       0.0     
                   2.960     2.580      2.763     42.1        1.1       0.0     
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                   2.580     2.240      2.404     40.8        1.3       0.0     
                   2.240     1.950      2.090     39.4        1.4       0.0     
                   1.950     1.700      1.821     38.0        1.4       0.0     
                   1.700     1.480      1.586     36.6        1.4       0.0     
                   1.480     1.290      1.382     35.4        1.2       0.0     
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                      Sample: 14-5-6 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\14-5-6.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/08/07 01:23:19               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:57:49         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7268 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 120 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.31 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     33.1        1.2       0.0     
                   0.980     0.850      0.913     31.7        1.4       0.0     
                   0.850     0.740      0.793     29.9        1.8       0.0     
                   0.740     0.640      0.688     26.9        3.0       0.0     
                   0.640     0.560      0.599     22.4        4.5       0.0     
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                      Sample: 14-5-6 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\14-5-6.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/08/07 01:23:19               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:57:49         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7268 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 120 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.31 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               15.53                     Std. Dev.          19.87 
        Mode               0.531    0.000            Skewness           3.462 
        Median             5.653    0.000            Kurtosis          21.966 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              64.79                         250.0             97.1 
             75.0              19.85                         125.0             96.8 
             50.0              5.653                         63.00             94.8 
             25.0              0.600                         31.00             85.9 
              5.0              0.516                         4.000             45.5 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
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          1         16.4      0.704     0.000      0.637     0.181      1.165     0.348 
          2          9.4      1.994     0.000      1.909     0.567      0.431    -0.874 
          3         10.4      5.230     0.000      5.164     1.238      0.152    -0.982 
          4         16.8      11.79     0.000      11.74     2.443      0.018    -1.067 
          5         28.5      33.86     0.000      27.05     22.82      3.626    20.433 
        






                                         Micromeritics 
                                                 
      WIN5100 V2.03                    Unit 1           S/N 2655             Page  1 
                                                 
                      Sample: 14-10-11 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\14-10-11.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/08/07 01:48:23               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:58:00         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7268 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 121 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.31 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     99.1        0.3       0.0     
                   217.0     189.0      202.5     98.8        0.3       0.0     
                   189.0     143.0      164.4     98.0        0.7       0.0     
                   143.0     125.0      133.7     97.6        0.4       0.0     
                   125.0     109.0      116.7     97.0        0.6       0.0     
                   109.0     94.70      101.6     96.0        1.0       0.0     
                   94.70     82.40      88.34     94.1        1.9       0.0     
                   82.40     71.79      76.91     91.0        3.1       0.0     
                   71.79     62.50      66.98     86.2        4.8       0.0     
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                   62.50     54.40      58.31     79.6        6.6       0.0     
                   54.40     47.37      50.76     71.5        8.1       0.0     
                   47.37     41.20      44.18     62.8        8.7       0.0     
                   41.20     35.90      38.46     54.8        8.0       0.0     
                   35.90     31.25      33.49     48.3        6.5       0.0     
                   31.25     27.20      29.15     43.5        4.8       0.0     
                   27.20     23.70      25.39     40.1        3.4       0.0     
                   23.70     20.60      22.10     37.8        2.3       0.0     
                   20.60     17.95      19.23     36.1        1.7       0.0     
                   17.95     15.60      16.73     34.5        1.6       0.0     
                   15.60     13.60      14.57     32.6        1.9       0.0     
                   13.60     11.80      12.67     30.3        2.3       0.0     
                   11.80     10.30      11.02     28.2        2.1       0.0     
                   10.30     8.970      9.612     26.3        1.9       0.0     
                   8.970     7.800      8.365     24.8        1.5       0.0     
                   7.800     6.800      7.283     23.7        1.1       0.0     
                   6.800     5.920      6.345     22.9        0.8       0.0     
                   5.920     5.150      5.522     22.3        0.6       0.0     
                   5.150     4.490      4.809     21.9        0.4       0.0     
                   4.490     3.910      4.190     21.6        0.3       0.0     
                   3.910     3.400      3.646     21.4        0.2       0.0     
                   3.400     2.960      3.172     21.2        0.3       0.0     
                   2.960     2.580      2.763     20.6        0.5       0.0     
                   2.580     2.240      2.404     19.9        0.8       0.0     
                   2.240     1.950      2.090     19.0        0.9       0.0     
                   1.950     1.700      1.821     18.2        0.8       0.0     
                   1.700     1.480      1.586     17.6        0.6       0.0     
                   1.480     1.290      1.382     17.1        0.5       0.0     
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                      Sample: 14-10-11 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\14-10-11.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/08/07 01:48:23               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:58:00         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7268 cp              Liquid Density:    0.9942 g/cm³ 
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            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 121 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.31 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     16.0        0.6       0.0     
                   0.980     0.850      0.913     15.1        0.9       0.0     
                   0.850     0.740      0.793     14.2        0.9       0.0     
                   0.740     0.640      0.688     14.1        0.1       0.0     
                   0.640     0.560      0.599     15.3       -1.3       0.0     
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                      Sample: 14-10-11 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\14-10-11.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/08/07 01:48:23               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:58:00         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7268 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 121 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.31 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
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            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               41.32                     Std. Dev.          31.77 
        Mode               44.67    0.000            Skewness           2.313 
        Median             32.53    0.000            Kurtosis           9.747 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              87.23                         250.0             99.4 
             75.0              50.19                         125.0             97.6 
             50.0              32.53                         63.00             86.5 
             25.0              7.962                         31.00             48.0 
              5.0              0.516                         4.000             21.6 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1         14.9      10.89     0.000      10.81     3.644      0.063    -0.846 
          2         63.8      51.02     0.000      44.48     29.80      3.037    13.227 
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                      Sample: 14-24-25 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\14-24-25.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/08/07 02:13:30               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:58:11         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 118 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
334 
 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     99.1        0.1       0.0     
                   217.0     189.0      202.5     99.0        0.1       0.0     
                   189.0     143.0      164.4     98.7        0.3       0.0     
                   143.0     125.0      133.7     98.4        0.3       0.0     
                   125.0     109.0      116.7     97.9        0.5       0.0     
                   109.0     94.70      101.6     97.1        0.8       0.0     
                   94.70     82.40      88.34     95.9        1.2       0.0     
                   82.40     71.79      76.91     94.3        1.6       0.0     
                   71.79     62.50      66.98     92.1        2.2       0.0     
                   62.50     54.40      58.31     89.3        2.8       0.0     
                   54.40     47.37      50.76     86.0        3.3       0.0     
                   47.37     41.20      44.18     82.4        3.5       0.0     
                   41.20     35.90      38.46     79.2        3.2       0.0     
                   35.90     31.25      33.49     76.6        2.7       0.0     
                   31.25     27.20      29.15     74.4        2.2       0.0     
                   27.20     23.70      25.39     72.5        1.9       0.0     
                   23.70     20.60      22.10     70.6        1.9       0.0     
                   20.60     17.95      19.23     68.8        1.9       0.0     
                   17.95     15.60      16.73     66.8        2.0       0.0     
                   15.60     13.60      14.57     64.6        2.2       0.0     
                   13.60     11.80      12.67     61.9        2.6       0.0     
                   11.80     10.30      11.02     59.4        2.5       0.0     
                   10.30     8.970      9.612     57.4        2.0       0.0     
                   8.970     7.800      8.365     56.0        1.4       0.0     
                   7.800     6.800      7.283     54.8        1.2       0.0     
                   6.800     5.920      6.345     53.3        1.6       0.0     
                   5.920     5.150      5.522     51.3        2.0       0.0     
                   5.150     4.490      4.809     49.3        2.0       0.0     
                   4.490     3.910      4.190     47.6        1.6       0.0     
                   3.910     3.400      3.646     46.4        1.3       0.0     
                   3.400     2.960      3.172     45.3        1.1       0.0     
                   2.960     2.580      2.763     44.1        1.2       0.0     
                   2.580     2.240      2.404     42.7        1.4       0.0     
                   2.240     1.950      2.090     41.3        1.4       0.0     
                   1.950     1.700      1.821     40.1        1.2       0.0     
                   1.700     1.480      1.586     39.2        1.0       0.0     
                   1.480     1.290      1.382     38.4        0.8       0.0     
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                      Sample: 14-24-25 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\14-24-25.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/08/07 02:13:30               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:58:11         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 118 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     36.5        1.0       0.0     
                   0.980     0.850      0.913     34.7        1.8       0.0     
                   0.850     0.740      0.793     31.6        3.1       0.0     
                   0.740     0.640      0.688     26.7        4.9       0.0     
                   0.640     0.560      0.599     21.5        5.2       0.0     
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                      Sample: 14-24-25 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\14-24-25.SMP 
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             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/08/07 02:13:30               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:58:11         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 118 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               22.13                     Std. Dev.          29.34 
        Mode               0.562    0.000            Skewness           2.384 
        Median             4.724    0.000            Kurtosis           8.910 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              75.99                         250.0             99.2 
             75.0              28.33                         125.0             98.4 
             50.0              4.724                         63.00             92.2 
             25.0              0.612                         31.00             76.4 
              5.0              0.516                         4.000             47.9 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1         20.1      0.717     0.000      0.670     0.171      1.257     1.132 
          2          8.0      2.143     0.000      2.110     0.551      0.183    -1.021 
          3         10.3      5.076     0.000      4.973     1.202      0.288    -0.852 
          4         16.7      13.81     0.000      13.01     4.187      0.466    -0.832 
          5         27.9      53.76     0.000      46.17     30.13      2.506     9.455 
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                      Sample: 15-0-1 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\15-0-1.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/08/07 02:38:35               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:58:21         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7268 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 115 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.31 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9    100.2        0.0       0.0     
                   217.0     189.0      202.5    100.2        0.0       0.0     
                   189.0     143.0      164.4    100.3       -0.1       0.0     
                   143.0     125.0      133.7    100.4       -0.1       0.0     
                   125.0     109.0      116.7    100.4        0.0       0.0     
                   109.0     94.70      101.6    100.3        0.1       0.0     
                   94.70     82.40      88.34     99.9        0.4       0.0     
                   82.40     71.79      76.91     98.9        1.0       0.0     
                   71.79     62.50      66.98     97.0        1.9       0.0     
                   62.50     54.40      58.31     94.1        2.9       0.0     
                   54.40     47.37      50.76     90.5        3.6       0.0     
                   47.37     41.20      44.18     86.7        3.8       0.0     
                   41.20     35.90      38.46     83.0        3.7       0.0     
                   35.90     31.25      33.49     79.7        3.4       0.0     
                   31.25     27.20      29.15     76.7        3.0       0.0     
                   27.20     23.70      25.39     74.3        2.4       0.0     
                   23.70     20.60      22.10     72.3        2.0       0.0     
                   20.60     17.95      19.23     70.7        1.6       0.0     
                   17.95     15.60      16.73     68.9        1.8       0.0     
                   15.60     13.60      14.57     66.6        2.3       0.0     
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                   13.60     11.80      12.67     63.6        3.0       0.0     
                   11.80     10.30      11.02     60.7        3.0       0.0     
                   10.30     8.970      9.612     58.2        2.5       0.0     
                   8.970     7.800      8.365     56.4        1.8       0.0     
                   7.800     6.800      7.283     54.9        1.5       0.0     
                   6.800     5.920      6.345     53.4        1.5       0.0     
                   5.920     5.150      5.522     51.9        1.6       0.0     
                   5.150     4.490      4.809     50.3        1.5       0.0     
                   4.490     3.910      4.190     48.8        1.6       0.0     
                   3.910     3.400      3.646     47.1        1.6       0.0     
                   3.400     2.960      3.172     45.5        1.7       0.0     
                   2.960     2.580      2.763     43.8        1.7       0.0     
                   2.580     2.240      2.404     42.1        1.7       0.0     
                   2.240     1.950      2.090     40.4        1.7       0.0     
                   1.950     1.700      1.821     38.8        1.6       0.0     
                   1.700     1.480      1.586     37.2        1.6       0.0     
                   1.480     1.290      1.382     35.8        1.4       0.0     
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                      Sample: 15-0-1 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\15-0-1.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/08/07 02:38:35               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:58:21         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7268 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 115 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.31 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
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                   1.120     0.980      1.048     33.2        1.3       0.0     
                   0.980     0.850      0.913     31.6        1.6       0.0     
                   0.850     0.740      0.793     29.7        1.9       0.0     
                   0.740     0.640      0.688     27.3        2.4       0.0     
                   0.640     0.560      0.599     24.5        2.8       0.0     
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                      Sample: 15-0-1 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\15-0-1.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/08/07 02:38:35               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:58:21         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7268 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 115 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.31 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               19.28                     Std. Dev.          20.77 
        Mode               44.67    0.000            Skewness           1.144 
        Median             4.364    0.000            Kurtosis           0.480 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              56.55                         250.0            100.2 
             75.0              24.79                         125.0            100.4 
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             50.0              4.364                         63.00             97.1 
             25.0              0.571                         31.00             79.5 
              5.0              0.516                         4.000             49.0 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1         12.3      0.735     0.000      0.690     0.175      0.686    -0.647 
          2         16.4      2.474     0.000      2.299     0.974      0.457    -0.930 
          3          5.7      5.666     0.000      5.596     0.836      0.203    -1.168 
          4         16.5      12.04     0.000      11.62     3.189      0.423    -0.712 
          5         29.5      42.13     0.000      39.54     16.13      0.782     0.311 
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                      Sample: 15-4-5 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\15-4-5.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/08/07 03:03:36               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:58:31         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7268 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 117 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.31 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     97.2        0.1       0.0     
                   217.0     189.0      202.5     97.1        0.1       0.0     
                   189.0     143.0      164.4     96.3        0.8       0.0     
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                   143.0     125.0      133.7     95.5        0.8       0.0     
                   125.0     109.0      116.7     94.1        1.4       0.0     
                   109.0     94.70      101.6     91.5        2.6       0.0     
                   94.70     82.40      88.34     87.2        4.3       0.0     
                   82.40     71.79      76.91     80.7        6.5       0.0     
                   71.79     62.50      66.98     71.8        8.9       0.0     
                   62.50     54.40      58.31     60.9       10.9       0.0     
                   54.40     47.37      50.76     49.3       11.5       0.0     
                   47.37     41.20      44.18     38.6       10.7       0.0     
                   41.20     35.90      38.46     30.2        8.4       0.0     
                   35.90     31.25      33.49     24.7        5.5       0.0     
                   31.25     27.20      29.15     21.8        2.9       0.0     
                   27.20     23.70      25.39     20.7        1.1       0.0     
                   23.70     20.60      22.10     20.3        0.4       0.0     
                   20.60     17.95      19.23     20.1        0.3       0.0     
                   17.95     15.60      16.73     19.5        0.5       0.0     
                   15.60     13.60      14.57     18.5        1.1       0.0     
                   13.60     11.80      12.67     16.8        1.7       0.0     
                   11.80     10.30      11.02     14.9        1.8       0.0     
                   10.30     8.970      9.612     13.6        1.4       0.0     
                   8.970     7.800      8.365     12.8        0.7       0.0     
                   7.800     6.800      7.283     12.6        0.3       0.0     
                   6.800     5.920      6.345     12.3        0.2       0.0     
                   5.920     5.150      5.522     12.2        0.2       0.0     
                   5.150     4.490      4.809     12.2        0.0       0.0     
                   4.490     3.910      4.190     12.2       -0.1       0.0     
                   3.910     3.400      3.646     12.1        0.1       0.0     
                   3.400     2.960      3.172     11.8        0.3       0.0     
                   2.960     2.580      2.763     11.4        0.4       0.0     
                   2.580     2.240      2.404     11.1        0.3       0.0     
                   2.240     1.950      2.090     10.8        0.4       0.0     
                   1.950     1.700      1.821     10.2        0.6       0.0     
                   1.700     1.480      1.586      9.5        0.6       0.0     
                   1.480     1.290      1.382      9.1        0.5       0.0     




                                         Micromeritics 
                                                 
      WIN5100 V2.03                    Unit 1           S/N 2655             Page  2 
                                                 
                      Sample: 15-4-5 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\15-4-5.SMP 
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             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/08/07 03:03:36               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:58:31         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7268 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 117 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.31 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048      8.6        0.2       0.0     
                   0.980     0.850      0.913      8.1        0.4       0.0     
                   0.850     0.740      0.793      7.6        0.5       0.0     
                   0.740     0.640      0.688      7.3        0.3       0.0     
                   0.640     0.560      0.599      7.7       -0.4       0.0     
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                      Sample: 15-4-5 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\15-4-5.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/08/07 03:03:36               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:58:31         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7268 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 117 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.31 
      ------------------------------------------------------------------------------------ 
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                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               51.77                     Std. Dev.          28.83 
        Mode               50.12    0.000            Skewness           1.055 
        Median             47.75    0.000            Kurtosis           3.383 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              118.0                         250.0             97.3 
             75.0              65.46                         125.0             95.5 
             50.0              47.75                         63.00             72.3 
             25.0              31.58                         31.00             24.4 
              5.0              0.516                         4.000             12.2 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1          8.1      11.67     0.000      11.39     2.917      0.475     0.152 
          2         77.1      58.47     0.000      53.03     24.90      1.916     6.205 
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                      Sample: 15-8-9 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\15-8-9.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/08/07 03:28:19               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:58:43         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 116 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     95.4        0.0       0.0     
                   217.0     189.0      202.5     95.4        0.0       0.0     
                   189.0     143.0      164.4     95.4        0.0       0.0     
                   143.0     125.0      133.7     95.4        0.1       0.0     
                   125.0     109.0      116.7     95.1        0.2       0.0     
                   109.0     94.70      101.6     94.6        0.6       0.0     
                   94.70     82.40      88.34     93.5        1.1       0.0     
                   82.40     71.79      76.91     91.8        1.7       0.0     
                   71.79     62.50      66.98     89.2        2.6       0.0     
                   62.50     54.40      58.31     85.5        3.7       0.0     
                   54.40     47.37      50.76     80.8        4.7       0.0     
                   47.37     41.20      44.18     75.1        5.6       0.0     
                   41.20     35.90      38.46     69.4        5.7       0.0     
                   35.90     31.25      33.49     64.2        5.2       0.0     
                   31.25     27.20      29.15     59.9        4.3       0.0     
                   27.20     23.70      25.39     56.5        3.4       0.0     
                   23.70     20.60      22.10     53.8        2.6       0.0     
                   20.60     17.95      19.23     51.9        1.9       0.0     
                   17.95     15.60      16.73     50.2        1.7       0.0     
                   15.60     13.60      14.57     48.2        2.0       0.0     
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                   13.60     11.80      12.67     45.5        2.7       0.0     
                   11.80     10.30      11.02     42.9        2.6       0.0     
                   10.30     8.970      9.612     41.0        1.9       0.0     
                   8.970     7.800      8.365     40.0        1.0       0.0     
                   7.800     6.800      7.283     39.5        0.5       0.0     
                   6.800     5.920      6.345     38.7        0.7       0.0     
                   5.920     5.150      5.522     37.5        1.2       0.0     
                   5.150     4.490      4.809     36.0        1.5       0.0     
                   4.490     3.910      4.190     34.6        1.4       0.0     
                   3.910     3.400      3.646     33.6        1.0       0.0     
                   3.400     2.960      3.172     32.9        0.8       0.0     
                   2.960     2.580      2.763     32.1        0.8       0.0     
                   2.580     2.240      2.404     31.1        1.0       0.0     
                   2.240     1.950      2.090     30.0        1.1       0.0     
                   1.950     1.700      1.821     28.8        1.2       0.0     
                   1.700     1.480      1.586     27.6        1.2       0.0     
                   1.480     1.290      1.382     26.6        1.1       0.0     
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                      Sample: 15-8-9 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\15-8-9.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/08/07 03:28:19               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:58:43         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 116 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
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                   1.120     0.980      1.048     24.2        1.3       0.0     
                   0.980     0.850      0.913     22.7        1.5       0.0     
                   0.850     0.740      0.793     21.1        1.5       0.0     
                   0.740     0.640      0.688     19.4        1.8       0.0     
                   0.640     0.560      0.599     17.2        2.1       0.0     
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                      Sample: 15-8-9 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\15-8-9.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/08/07 03:28:19               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:58:43         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7267 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 116 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               26.36                     Std. Dev.          23.80 
        Mode               39.81    0.000            Skewness           0.957 
        Median             15.33    0.000            Kurtosis           0.768 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              104.9                         250.0             95.4 
             75.0              41.08                         125.0             95.4 
             50.0              15.33                         63.00             89.3 
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             25.0              1.066                         31.00             63.9 
              5.0              0.516                         4.000             34.8 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1         11.5      0.809     0.000      0.752     0.237      0.653    -0.709 
          2          6.5      1.990     0.000      1.908     0.478      0.482    -0.832 
          3          6.9      4.681     0.000      4.596     1.055      0.364    -0.606 
          4         12.0      11.96     0.000      11.78     2.534      0.162    -0.808 
          5         44.7      43.04     0.000      39.27     19.07      1.270     2.200 
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                      Sample: 15-10-11 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\15-10-11.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/08/07 03:53:25               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:58:52         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7268 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 120 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.31 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     96.4        0.2       0.0     
                   217.0     189.0      202.5     96.2        0.2       0.0     
                   189.0     143.0      164.4     95.5        0.7       0.0     
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                   143.0     125.0      133.7     94.9        0.6       0.0     
                   125.0     109.0      116.7     93.9        1.0       0.0     
                   109.0     94.70      101.6     92.1        1.8       0.0     
                   94.70     82.40      88.34     89.4        2.7       0.0     
                   82.40     71.79      76.91     85.5        3.8       0.0     
                   71.79     62.50      66.98     80.5        5.0       0.0     
                   62.50     54.40      58.31     74.6        6.0       0.0     
                   54.40     47.37      50.76     67.9        6.7       0.0     
                   47.37     41.20      44.18     61.0        6.9       0.0     
                   41.20     35.90      38.46     54.8        6.2       0.0     
                   35.90     31.25      33.49     49.8        5.0       0.0     
                   31.25     27.20      29.15     46.5        3.3       0.0     
                   27.20     23.70      25.39     44.5        2.0       0.0     
                   23.70     20.60      22.10     43.2        1.3       0.0     
                   20.60     17.95      19.23     42.2        1.1       0.0     
                   17.95     15.60      16.73     40.9        1.3       0.0     
                   15.60     13.60      14.57     39.1        1.8       0.0     
                   13.60     11.80      12.67     36.6        2.5       0.0     
                   11.80     10.30      11.02     34.0        2.6       0.0     
                   10.30     8.970      9.612     31.7        2.3       0.0     
                   8.970     7.800      8.365     30.1        1.6       0.0     
                   7.800     6.800      7.283     29.1        1.0       0.0     
                   6.800     5.920      6.345     28.3        0.8       0.0     
                   5.920     5.150      5.522     27.5        0.8       0.0     
                   5.150     4.490      4.809     26.7        0.9       0.0     
                   4.490     3.910      4.190     25.8        0.8       0.0     
                   3.910     3.400      3.646     25.2        0.7       0.0     
                   3.400     2.960      3.172     24.7        0.5       0.0     
                   2.960     2.580      2.763     24.3        0.4       0.0     
                   2.580     2.240      2.404     23.8        0.5       0.0     
                   2.240     1.950      2.090     22.9        0.9       0.0     
                   1.950     1.700      1.821     21.7        1.3       0.0     
                   1.700     1.480      1.586     20.4        1.3       0.0     
                   1.480     1.290      1.382     19.5        0.9       0.0     




                                         Micromeritics 
                                                 
      WIN5100 V2.03                    Unit 1           S/N 2655             Page  2 
                                                 
                      Sample: 15-10-11 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\15-10-11.SMP 
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             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/08/07 03:53:25               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:58:52         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7268 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 120 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.31 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     18.3        0.5       0.0     
                   0.980     0.850      0.913     17.7        0.7       0.0     
                   0.850     0.740      0.793     16.9        0.8       0.0     
                   0.740     0.640      0.688     15.4        1.5       0.0     
                   0.640     0.560      0.599     12.8        2.6       0.0     
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                      Sample: 15-10-11 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\15-10-11.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/08/07 03:53:25               Run Time: 0:10 hrs:min 
                 Reported: 11/08/07 10:58:52         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7268 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  142 / 120 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.31 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
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            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               37.65                     Std. Dev.          34.02 
        Mode               44.67    0.000            Skewness           1.545 
        Median             31.44    0.000            Kurtosis           4.545 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              127.1                         250.0             96.6 
             75.0              54.92                         125.0             94.9 
             50.0              31.44                         63.00             80.9 
             25.0              3.260                         31.00             49.6 
              5.0              0.516                         4.000             26.0 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
          1          8.4      0.675     0.000      0.616     0.157      1.298     0.774 
          2          5.7      1.731     0.000      1.688     0.380      0.505    -0.355 
          3         14.7      11.86     0.000      11.33     3.440      0.553    -0.412 
          4         53.9      56.46     0.000      49.15     29.75      2.308     8.334 
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                      Sample: S2-11-12 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\S2-11-12.SMP 
             Material/Liquid: Silicate Mud/Water 
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              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 14:32:48               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:58:00         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7266 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 118 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   250.0     217.0      232.9     97.3        0.1       0.0     
                   217.0     189.0      202.5     97.2        0.1       0.0     
                   189.0     143.0      164.4     97.0        0.2       0.0     
                   143.0     125.0      133.7     96.7        0.3       0.0     
                   125.0     109.0      116.7     96.2        0.6       0.0     
                   109.0     94.70      101.6     95.2        1.0       0.0     
                   94.70     82.40      88.34     93.7        1.5       0.0     
                   82.40     71.79      76.91     91.7        2.0       0.0     
                   71.79     62.50      66.98     89.1        2.6       0.0     
                   62.50     54.40      58.31     85.9        3.2       0.0     
                   54.40     47.37      50.76     82.3        3.6       0.0     
                   47.37     41.20      44.18     78.2        4.1       0.0     
                   41.20     35.90      38.46     73.9        4.3       0.0     
                   35.90     31.25      33.49     69.7        4.2       0.0     
                   31.25     27.20      29.15     66.0        3.6       0.0     
                   27.20     23.70      25.39     63.1        2.9       0.0     
                   23.70     20.60      22.10     60.8        2.4       0.0     
                   20.60     17.95      19.23     58.8        2.0       0.0     
                   17.95     15.60      16.73     56.6        2.2       0.0     
                   15.60     13.60      14.57     53.9        2.7       0.0     
                   13.60     11.80      12.67     50.7        3.2       0.0     
                   11.80     10.30      11.02     47.8        2.9       0.0     
                   10.30     8.970      9.612     45.6        2.2       0.0     
                   8.970     7.800      8.365     44.0        1.5       0.0     
                   7.800     6.800      7.283     42.8        1.2       0.0     
                   6.800     5.920      6.345     41.2        1.5       0.0     
                   5.920     5.150      5.522     39.3        1.9       0.0     
                   5.150     4.490      4.809     37.4        1.9       0.0     
                   4.490     3.910      4.190     35.9        1.6       0.0     
                   3.910     3.400      3.646     34.7        1.1       0.0     
                   3.400     2.960      3.172     33.8        1.0       0.0     
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                   2.960     2.580      2.763     32.8        1.0       0.0     
                   2.580     2.240      2.404     31.6        1.1       0.0     
                   2.240     1.950      2.090     30.5        1.2       0.0     
                   1.950     1.700      1.821     29.3        1.1       0.0     
                   1.700     1.480      1.586     28.3        1.1       0.0     
                   1.480     1.290      1.382     27.3        0.9       0.0     
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                      Sample: S2-11-12 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\S2-11-12.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 14:32:48               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:58:00         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7266 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 118 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                      Report by Size Table 
                                                 
                                               Cumulative           Cum. Mass 
                  High       Low      Average     Mass      Mass     Standard 
                Diameter   Diameter  Diameter    Finer    Frequency Deviation 
                   (µm)      (µm)       (µm)   (Percent)  (Percent) (1 tests) 
                ------------------------------ ------------------------------ 
                   1.120     0.980      1.048     25.5        0.9       0.0     
                   0.980     0.850      0.913     24.5        1.0       0.0     
                   0.850     0.740      0.793     23.5        1.0       0.0     
                   0.740     0.640      0.688     22.2        1.2       0.0     
                   0.640     0.560      0.599     20.7        1.5       0.0     
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                      Sample: S2-11-12 
                    Operator: 
                   Submitter: 
                   File Name: C:\WIN5100\DATA\ANGELINA\S2-11-12.SMP 
             Material/Liquid: Silicate Mud/Water 
                                                 
              Test Number: 1                          Analysis Type: Standard 
                 Analyzed: 11/07/07 14:32:48               Run Time: 0:10 hrs:min 
                 Reported: 11/07/07 20:58:00         Sample Density:    2.700 g/cm³ 
              Liquid Visc:    0.7266 cp              Liquid Density:    0.9942 g/cm³ 
            Analysis Temp:   34.7 °C                Base/Full Scale:  141 / 118 KCnts/s 
          Full Scale Mass:  100.0%                  Reynolds Number:   27.32 
      ------------------------------------------------------------------------------------ 
                                                 
                                         Summary Report 
                                                 
            Full scale pump speed:  4                             Stir time:    45 secs 
                 Bubble detection:  Coarse                       Stir speed:  High 
                    Starting Size:   250.00 µm                   Probe time:    45 secs 
                      Ending Size:     0.50 µm 
                                                 
            Parameter 1   0.000         Parameter 2   0.000         Parameter 3   0.000 
                                                 
                            Mass Distribution Arithmetic Statistics 
                                 s( of 1)                                      s( of 1) 
        Mean               27.23                     Std. Dev.          28.70 
        Mode               37.58    0.000            Skewness           1.975 
        Median             11.44    0.000            Kurtosis           6.819 
                                                 
              Selected Percentiles                               Selected Sizes 
        Percent Finer     Diameter (µm)                 Diameter (µm)     Percent Finer 
             95.0              92.73                         250.0             97.4 
             75.0              37.20                         125.0             96.7 
             50.0              11.44                         63.00             89.2 
             25.0              0.909                         31.00             69.5 
              5.0              0.516                         4.000             36.1 
                                                 
                                                                                      
         Peak        %                  Mean               Standard                   
        Number   of Dist.*    Mean     s of 1     Median   Deviation  Skewness  Kurtosis 
      -------------------- -------------------- -------------------- -------------------- 
354 
 
          1          7.5      0.769     0.000      0.718     0.202      0.585    -0.883 
          2          7.8      2.034     0.000      1.960     0.577      0.349    -0.973 
          3          9.9      5.129     0.000      5.028     1.209      0.259    -0.884 
          4         16.5      12.63     0.000      12.29     3.116      0.308    -0.839 
          5         38.4      48.57     0.000      41.30     27.36      2.342     9.361 
        





APPENDIX F: RESULTS OF SEDIMENT ANALYSES 
 
Figure E. 1 Core 1 
 356 
 
Figure E. 2 Core 2 
 357 
 
Figure E. 3. Core 3 
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Figure E. 4. Core 6 
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Figure E. 5. Core 7 
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Figure E. 6. Core 8 
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Figure E. 7. Core 9 
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Figure E. 8. Core 10 
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Figure E. 9. Core 11 
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Figure E. 10. Core 12 
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Figure E. 11. Core 13 
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Figure E. 12. Core 14 
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Figure E. 13. Core 15
 368 
APPENDIX G: BOX-CORE RADIONUCLIDE DATA 
         
        
          
          
          
  























SL-C1 1 0 1 0.98 36.4818 9.2535 6.3703 14.6178 8.2475 
SL-C1 1 1 2 0.9831 32.8827 13.7414 6.3419 19.1592 12.8173 
SL-C1 1 2 3 0.9785 32.0133 14.6406 6.3995 20.1128 13.7133 
SL-C1 1 3 4 0.9821 29.5276 16.6685 6.3743 21.9909 15.6166 
SL-C1 1 4 5 0.9809 33.9139 21.0396 6.3825 21.0273 14.6448 
SL-C1 1 5 6 0.9788 31.4156 19.6832 6.3569 22.3699 16.013 
SL-C1 1 6 7 0.9778 36.2714 23.0046 6.3417 24.7553 18.4136 
SL-C1 1 7 8 0.9806 30.4948 19.9902 6.349 23.5008 17.1518 
SL-C1 1 8 9 0.9752 29.4422 20.6561 6.3909 24.4425 18.0516 
SL-C1 1 9 10 0.9806 30.1674 19.5783 6.3333 21.3499 15.0166 
SL-C1 1 10 12 0.9787 36.5987 23.5916 6.3604 23.2873 16.9269 
SL-C2 2 0 1 0.9744 32.522 18.0951 6.3854 21.805 15.4196 
SL-C2 2 1 2 0.9722 31.3806 19.5457 6.3663 21.2369 14.8706 
SL-C2 2 2 3 0.9751 38.4337 24.6365 6.3416 18.7035 12.3619 
SL-C2 2 3 4 0.9688 31.0841 19.6312 6.328 19.5011 13.1731 
SL-C2 2 4 5 0.9722 28.3398 16.8749 6.3569 19.3536 12.9967 
SL-C2 2 5 6 0.973 34.7248 22.0036 6.3884 19.1246 12.7362 
SL-C2 2 6 7 0.9738 34.3633 21.2848 6.3432 19.4852 13.142 
SL-C2 2 7 8 0.9732 32.6992 20.2271 6.3641 19.3775 13.0134 
SL-C2 2 8 9 0.9704 34.9915 21.5492 6.3624 20.2778 13.9154 
SL-C2 2 9 10 0.9752 32.3277 19.1892 6.3841 22.3744 15.9903 
SL-C2 2 10 12 1.2486 45.27 26.9976 6.3923 21.8815 15.4892 
 369 
SL-C2 2 12 14 1.2469 51.236 31.4705 6.3801 21.9623 15.5822 
SL-C2 2 14 16 1.2506 47.6862 28.1735 6.3674 21.7146 15.3472 
SL-C2 2 16 18 1.2494 27.2707 17.2937 6.3426 20.3753 14.0327 
SL-C3* 3 0 1 0.9649 36.5144 9.935 6.3457 16.2328 9.8871 
SL-C3 3 1 2 0.9653 28.1806 10.7795 6.3885 17.1401 10.7516 
SL-C3 3 2 3 0.9672 37.9708 16.6684 6.3867 18.1052 11.7185 
SL-C3 3 3 4 0.9702 36.3591 19.6558 6.35 20.7464 14.3964 
SL-C3 3 4 5 0.9695 32.8087 17.1806 6.3322 21.3217 14.9895 
SL-C3 3 5 6 0.9689 32.0355 17.4989 6.3742 19.9498 13.5756 
SL-C3 3 6 7 0.975 32.9789 19.3675 6.3448 20.8267 14.4819 
SL-C3 3 7 8 0.9765 38.89 22.2612 6.3563 21.8286 15.4723 
SL-C3 3 8 9 0.9713 32.9788 17.3403 6.3726 19.8523 13.4797 
SL-C3 3 9 10 0.9669 32.9525 17.7351 6.3318 20.3468 14.015 
SL-C3 3 10 12 1.241 45.8915 31.0635 6.3466 21.366 15.0194 
SL-C3 3 12 14 1.2508 36.8491 19.4885 6.3817 24.5771 18.1954 
SL-C3 3 14 16 1.2482 37.6155 23.8748 6.3685 22.5227 16.1542 
SL-C3 3 16 18 1.2504 35.7888 23.9814 6.3359 22.6245 16.2886 
SL-C3 3 18 20 1.2565 49.674 33.8736 6.37 21.8035 15.4335 
SL-C4 4 0 1 0.9769 35.5984 8.463 6.3505 13.7831 7.4326 
SL-C4 4 1 2 0.977 40.37 21.262 6.3556 22.2708 15.9152 
SL-C4 4 2 3 0.9788 32.2408 14.6975 6.3581 20.0862 13.7281 
SL-C4 4 3 4 0.9769 32.9964 16.3234 6.4088 21.6912 15.2824 
SL-C4 4 4 5 0.9779 40.0107 22.0356 6.3351 19.7876 13.4525 
SL-C4 4 5 6 0.9754 35.0999 17.3081 6.365 19.6598 13.2948 
SL-C4 4 6 7 0.9692 32.0082 17.5205 6.3446 21.948 15.6034 
SL-C4 4 7 8 0.9716 29.2876 16.4627 6.3489 21.8109 15.462 
SL-C4 4 8 9 0.9748 29.3977 17.2836 6.3753 20.4689 14.0936 
SL-C4 4 9 10 0.9781 35.1316 19.1091 6.3791 20.4278 14.0487 
SL-C4 4 10 12 1.2395 34.7883 15.9682 6.3832 20.989 14.6058 
SL-C4 4 12 14 1.2439 36.036 15.518 6.3609 20.5736 14.2127 
SL-C4 4 14 16 1.242 32.9314 16.4948 6.346 21.5675 15.2215 
 370 
SL-C4 4 16 18 1.2374 42.1564 21.9914 6.3531 21.2625 14.9094 
SL-C4 4 18 20 1.248 36.7212 18.9589 6.3863 21.4291 15.0428 
SL-C4 4 20 22 1.2497 36.4162 19.5062 6.3755 20.9285 14.553 
SL-C5 5 0 1 0.9744 39.5619 12.8575 6.3705 18.1777 11.8072 
SL-C5 5 1 2 0.97 40.1867 21.1953 6.3502 20.6757 14.3255 
SL-C5 5 2 3 0.9734 38.3185 20.9915 6.371 22.0412 15.6702 
SL-C5 5 3 4 0.9725 32.9783 16.7564 6.3318 21.0936 14.7618 
SL-C5 5 4 5 0.9714 39.225 21.0846 6.3596 22.4416 16.082 
SL-C5 5 5 6 0.9702 37.2182 19.194 6.3709 20.6629 14.292 
SL-C5 5 6 7 0.9688 31.5352 14.1915 6.3435 19.5479 13.2044 
SL-C5 5 7 8 0.9673 34.204 16.6656 6.3328 21.91 15.5772 
SL-C5 5 8 9 0.9764 32.7831 15.3331 6.3876 20.161 13.7734 
SL-C5 5 9 10 0.9726 38.7863 20.5018 6.3851 21.1949 14.8098 
SL-C5 5 10 12 1.2403 35.36 22.5154 6.306 19.8659 13.5599 
SL-C5 5 12 14 1.437 43.933 28.9478 6.3791 21.7554 15.3763 
SL-C5 5 14 16 1.244 38.5509 25.7814 6.3597 19.7355 13.3758 
SL-C6 6 0 1 0.9689 49.7341 24.6636 6.407 21.5734 15.1664 
SL-C6 6 1 2 0.9739 42.2155 22.5484 6.3998 23.5557 17.1559 
SL-C6 6 2 3 0.9714 39.3481 20.9627 6.3887 22.4054 16.0167 
SL-C6 6 3 4 0.9708 31.9323 16.3048 6.3505 21.5919 15.2414 
SL-C6 6 4 5 0.9699 36.6777 18.2398 6.3281 22.5247 16.1966 
SL-C6 6 5 6 0.97 36.5134 20.6957 6.3554 24.1768 17.8214 
SL-C6 6 6 7 0.9682 42.5137 28.6081 6.3738 24.6972 18.3234 
SL-C6 6 7 8 0.9696 47.8816 33.1172 6.3275 23.5628 17.2353 
SL-C6 6 8 9 0.9704 33.3521 23.054 6.365 24.3178 17.9528 
SL-C6 6 9 10 0.9674 42.6194 29.7203 6.3881 21.6105 15.2224 
SL-C6 6 10 12 1.2441 36.9497 25.8121 6.39 19.7865 13.3965 
SL-C6 6 12 14 1.2407 36.0412 25.6799 6.3901 21.8427 15.4526 
SL-C7 7 0 1 0.9699 41.4441 12.543 6.3694 17.9091 11.5397 
SL-C7 7 1 2 0.968 41.5295 15.0798 6.3774 20.131 13.7536 
SL-C7 7 2 3 0.9663 39.5435 14.8199 6.3553 19.3514 12.9961 
 371 
SL-C7 7 3 4 0.9685 37.317 16.3827 6.3815 21.3791 14.9976 
SL-C7 7 4 5 0.9696 35.3615 16.7621 6.3507 18.951 12.6003 
SL-C7 7 5 6 0.9717 36.91 18.0046 6.356 19.6607 13.3047 
SL-C7 7 6 7 0.9707 40.6858 20.6355 6.3753 19.7409 13.3656 
SL-C7 7 7 8 0.9727 41.8877 21.8675 6.3486 20.2131 13.8645 
SL-C7 7 8 9 0.9725 39.903 20.5544 6.3863 20.0987 13.7124 
SL-C7 7 9 10 0.9718 36.0418 18.1823 6.3322 19.7837 13.4515 
SL-C7 7 10 12 1.2544 41.2255 19.2053 6.338 20.1007 13.7627 
SL-C7 7 12 14 1.2537 39.2412 20.8839 6.3448 20.2704 13.9256 
SL-C7 7 14 16 1.2443 49.6784 31.6798 6.3755 21.4742 15.0987 
SL-C7 7 16 18 1.2468 35.9128 22.549 6.3186 22.43 16.1114 
SL-C7 7 18 20 1.2561 34.8055 16.947 6.358 21.9898 15.6318 
SL-C7 7 20 22 1.2479 41.8916 19.433 6.3441 24.1687 17.8246 
SL-C7 7 22 24 1.2466 33.7578 17.586 6.3965 22.2868 15.8903 
SL-C8 8 0 1 0.9767 47.6107 20.3122 6.3616 22.4525 16.0909 
SL-C8 8 1 2 0.9727 39.9065 21.137 6.368 23.2122 16.8442 
SL-C8 8 2 3 0.9757 37.0379 19.9101 6.3497 21.4686 15.1189 
SL-C8 8 3 4 0.9785 33.8389 17.9915 6.3582 23.298 16.9398 
SL-C8 8 4 5 0.9731 34.0476 19.303 6.3249 23.5992 17.2743 
SL-C8 8 5 6 0.9734 31.1719 15.8113 6.3539 20.9074 14.5535 
SL-C8 8 6 7 0.9732 34.5116 17.623 6.3425 18.8167 12.4742 
SL-C8 8 7 8 0.9791 35.684 20.1978 6.3639 22.9841 16.6202 
SL-C8 8 8 9 0.9812 41.5461 23.7323 6.3925 22.3646 15.9721 
SL-C8 8 9 10 0.9809 46.1055 28.322 6.3598 23.3738 17.014 
SL-C8 8 10 12 1.2398 42.637 29.238 6.3428 19.8096 13.4668 
SL-C8 8 12 14 1.2415 45.0212 30.0815 6.3628 20.2788 13.916 
SL-C8 8 14 16 1.249 33.8742 19.5145 6.3215 20.1286 13.8071 
SL-C9 9 0 1 0.9697 38.9142 13.2975 6.341 18.517 12.176 
SL-C9 9 1 2 0.9692 31.6824 16.9055 6.3647 22.1805 15.8158 
SL-C9 9 2 3 0.9713 41.0363 25.9642 6.3776 20.6928 14.3152 
SL-C9 9 3 4 0.9726 44.1231 27.57 6.3368 23.3146 16.9778 
SL-C9 9 4 5 0.9694 36.1082 24.4204 6.3756 20.1504 13.7748 
 372 
SL-C9 9 5 6 0.9692 35.2489 25.7634 6.3331 22.5905 16.2574 
SL-C9 9 6 7 0.968 36.0255 24.8612 6.3632 23.8047 17.4415 
SL-C9 9 7 8 0.9729 30.1693 20.1209 6.3944 20.2084 13.814 
SL-C9 9 8 9 0.9714 42.0499 26.8636 6.3771 23.3635 16.9864 
SL-C9 9 9 10 0.9727 35.5174 21.9514 6.3739 21.0287 14.6548 
SL-C9 9 10 12 1.2348 35.9675 22.3224 6.3328 22.5101 16.1773 
SL-C9 9 12 14 1.249 42.089 27.3104 6.3583 23.0573 16.699 
SL-C9 9 14 16 1.243 35.3834 21.6384 6.3607 22.6904 16.3297 
SL-C9 9 16 18 1.2414 39.4598 26.3852 6.3504 23.4982 17.1478 
SL-C10 10 0 1 0.9769 32.6859 14.0886 6.3597 19.4703 13.1106 
SL-C10 10 1 2 0.9758 42.858 25.6572 6.3778 22.4081 16.0303 
SL-C10 10 2 3 0.9747 46.143 30.528 6.3958 23.1715 16.7757 
SL-C10 10 3 4 1.2507 42.5443 27.7202 6.3529 22.8505 16.4976 
SL-C10 10 4 5 1.2495 32.4114 17.0805 6.3748 19.1236 12.7488 
SL-C10 10 5 6 0.9739 33.8499 17.181 6.3392 19.9157 13.5765 
SL-C10 10 6 7 1.2484 34.5333 17.8226 6.3262 19.8334 13.5072 
SL-C10 10 7 8 0.9728 37.1336 19.0888 6.3705 20.3371 13.9666 
SL-C10 10 8 9 1.2459 40.6807 20.6286 6.3226 21.5347 15.2121 
SL-C10 10 9 10 1.2416 38.6854 20.6028 6.3677 20.1895 13.8218 
SL-C10 10 10 12 1.2345 36.625 17.8987 6.3741 22.5759 16.2018 
SL-C10 10 12 14 1.2391 30.8502 15.0425 6.3347 20.1691 13.8344 
SL-C10 10 14 16 1.2389 42.6387 24.2047 6.3564 21.6233 15.2669 
SL-C10 10 16 18 1.2455 45.1395 32.6689 6.3737 25.1021 18.7284 
SL-C10 10 18 20 1.2495 38.3943 25.4999 6.3453 21.8595 15.5142 
SL-C10 10 20 22 1.2571 33.9403 19.9297 6.3562 23.2234 16.8672 
SL-C11 11 0 1 0.977 42.9307 15.5778 6.3507 20.8875 14.5368 
SL-C11 11 1 2 0.9746 33.2672 21.2582 6.3477 23.1111 16.7634 
SL-C11 11 2 3 0.9722 43.025 26.3598 6.365 20.9623 14.5973 
SL-C11 11 3 4 0.9684 40.1906 24.206 6.3927 22.8655 16.4728 
SL-C11 11 4 5 0.971 32.6404 20.7503 6.3698 22.7947 16.4249 
SL-C11 11 5 6 0.9746 35.6678 22.0162 6.3455 22.2724 15.9269 
SL-C11 11 6 7 0.9729 36.4385 19.3505 6.362 19.5502 13.1882 
 373 
SL-C11 11 7 8 0.9759 37.2271 20.6968 6.344 19.776 13.432 
SL-C11 11 8 9 0.9762 35.7798 18.9473 6.3344 21.8867 15.5523 
SL-C11 11 9 10 0.9736 28.375 13.5094 6.3477 18.8372 12.4895 
SL-C11 11 10 12 1.2504 33.2981 16.0015 6.4068 21.0445 14.6377 
SL-C11 11 12 14 1.2386 33.1249 18.631 6.3773 22.9503 16.573 
SL-C11 11 14 16 1.2447 47.8623 29.7209 6.3528 23.6354 17.2826 
SL-C11 11 16 18 1.2543 37.323 24.5027 6.3658 23.1556 16.7898 
SL-C11 11 18 20 1.2436 39.1145 25.421 6.3715 21.2407 14.8692 
SL-C11 11 20 22 1.2561 39.7824 28.5486 6.3844   -6.3844 
CL-C12 12 0 1 0.9747 34.4683 15.8727 6.3899 21.2563 14.8664 
CL-C12 12 1 2 0.9766 33.8414 13.8498 6.3659 19.249 12.8831 
CL-C12 12 2 3 0.9709 18.7851 9.3854 6.3456 14.7728 8.4272 
CL-C12 12 3 4 0.9772 38.197 27.3062 6.4013 23.4081 17.0068 
CL-C12 12 4 5 0.9732 30.2115 22.7775 6.4045 23.4641 17.0596 
CL-C12 12 5 6 0.9729 37.6742 27.2175 6.3354 24.1408 17.8054 
CL-C12 12 6 7 0.9716 36.5561 24.5127 6.3419 22.4778 16.1359 
CL-C12 12 7 8 0.9746 34.8063 28.5808 6.3703 20.9713 14.601 
CL-C12 12 8 9 0.9698 32.9718 17.084 6.3211 21.919 15.5979 
CL-C12 12 9 10 0.9769 33.1944 17.4099 6.399 19.0854 12.6864 
CL-C12 12 10 12 1.2486 34.4291 21.3933 6.4064 18.509 12.1026 
CL-C12 12 12 14 1.2453 39.1521 24.6081 6.3659 20.8567 14.4908 
CL-C12 12 14 16 1.2424 32.1128 18.1824 6.3583 20.3914 14.0331 
CL-C12 12 16 18 1.2493 40.4188 25.892 6.3428 20.5341 14.1913 
SL-C13 13 0 2 1.9453 68.9014 16.9076 6.3797 20.8464 14.4667 
SL-C13 13 2 3 0.9743 29.2207 13.9853 6.3271 18.8052 12.4781 
SL-C13 13 3 4 0.9727 33.0494 18.3167 6.3729 20.6069 14.234 
SL-C13 13 4 5 0.9708 33.8771 21.5539 6.4056 23.1374 16.7318 
SL-C13 13 5 6 0.9738 32.3839 22.1977 6.4032 19.7834 13.3802 
SL-C13 13 6 7 0.9723 35.9936 24.6126 6.3957 24.8046 18.4089 
SL-C13 13 7 8 0.9719 33.0458 22.3912 6.3578 22.4824 16.1246 
SL-C13 13 8 9 0.973 34.232 22.1404 6.3773 22.6593 16.282 
SL-C13 13 9 10 0.9693 33.5362 20.2658 6.4007 24.2151 17.8144 
SL-C13 13 10 12 0.9755 33.434 19.1351 6.337 22.967 16.63 
 374 
SL-C13 13 12 14 0.9735 33.9027 16.7135 6.37 21.8416 15.4716 
SL-C13 13 14 16 0.9746 31.8343 15.0981 6.2911 20.2797 13.9886 
SL-C13 13 16 18 0.974 36.8399 22.2962 6.3681 22.4449 16.0768 
SL-C13 13 18 20 0.9789 30.5232 17.081 6.3836 22.4624 16.0788 
SL-C13 13 20 22 0.9788 28.0258 18.5636 6.3646 23.7136 17.349 
SL-C13 13 22 24 0.9798 34.0233 20.6131 6.3361 22.4524 16.1163 
SL-C13 13 24 26 0.9709 31.4021 18.5945 6.3804 20.5681 14.1877 
SL-C13 13 26 28 0.9773 35.2319 21.561 6.3518 22.2033 15.8515 
SL-C13 13 28 30 0.9768 33.4056 18.0777 6.335 23.0742 16.7392 
SL-C14 14 0 1 0.9776 30.2308 9.4163 6.3924 20 13.6076 
SL-C14 14 1 2 0.9773 30.7337 17.8935 6.3745 20 13.6255 
SL-C14 14 2 3 0.9786 30.4808 22.4748 6.3791 20 13.6209 
SL-C14 14 3 4 0.9787 33.1361 20.9519 6.4113 20 13.5887 
SL-C14 14 4 5 0.9749 33.1939 17.216 6.3605 22.3521 15.9916 
SL-C14 14 5 6 0.9729 37.3549 18.2946 6.3848 19.6347 13.2499 
SL-C14 14 6 7 0.9693 31.054 13.94 6.3927 19.1132 12.7205 
SL-C14 14 7 8 0.9727 34.6047 17.2 6.3916 20 13.6084 
SL-C14 14 8 9 0.9716 32.807 15.8808 6.3808 20.2441 13.8633 
SL-C14 14 9 10 0.971 33.6266 20.7947 6.3213 20 13.6787 
SL-C14 14 10 12 0.9697 36.1266 24.3752 6.3318 21 14.6682 
SL-C14 14 12 14 0.968 30.4266 15.2333 6.3795 20.4891 14.1096 
SL-C14 14 14 16 0.9698 33.5084 15.6134 6.3316 20 13.6684 
SL-C14 14 16 18 0.9701 34.7899 17.2018 6.3675 20 13.6325 
SL-C14 14 18 20 0.9715 28.8996 16.2573 6.391 21.612 15.221 
SL-C14 14 20 22 0.9713 35.883 22.464 6.3531 21.8718 15.5187 
SL-C14 14 22 24 0.975 33.6813 20.8829 6.3352 21.6919 15.3567 
SL-C14 14 24 26 0.9739 34.8364 20.1734 6.3558 20.477 14.1212 
SL-C14 14 26 28 0.9757 37.4985 24.4997 6.3611 20.2126 13.8515 
SL-C15 15 0 2 0.9676 37.5519 14.9987 6.374 20.3408 13.9668 
SL-C15 15 2 3 0.9666 31.549 15.1806 6.3541 20.0562 13.7021 
SL-C15 15 3 4 0.9727 32.6609 19.9631 6.3833 22.8382 16.4549 
SL-C15 15 4 5 0.9724 29.8272 17.949 6.3466 23.1794 16.8328 
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SL-C15 15 5 6 0.9724 31.3194 17.9194 6.3609 20.5857 14.2248 
SL-C15 15 6 7 0.9727 35.4877 20.7033 6.3812 19.7956 13.4144 
SL-C15 15 7 8 0.975 37.7157 21.6398 6.3621 22.0256 15.6635 
SL-C15 15 8 9 0.9743 37.219 25.258 6.3392 21.3785 15.0393 
SL-C15 15 9 10 0.9691 39.261 26.59 6.3848 20.3488 13.964 
SL-C15 15 10 12 1.2491 36.5855 25.2503 6.3441 20.6936 14.3495 
SL-C15 15 12 14 1.2503 35.5914 20.2687 6.358 19.441 13.083 











                    Into Petri                










SL-C1 1 0 1 11/8/2005 Det3825 11/12/2005 86400.00 364 35.27 210 36.34 
SL-C1 1 1 2 11/8/2005 Det3825 11/23/2005 86400.00 484 40.53 315 43.09 
SL-C1 1 2 3 11/8/2005 Det3825 11/13/2005 86400.00 498 41.11 232 43.71 
SL-C1 1 3 4 11/8/2005 Det3825 6/5/2006 86400.00 452 40.3 244 44.22 
SL-C1 1 4 5 11/8/2005 Det3825 11/14/2005 86400.00 412 39.13 164 44.31 
SL-C1 1 5 6 11/8/2005 Det3825 12/26/2005 86400.00 374 45.46 344 43.23 
SL-C1 1 6 7 11/8/2005 Det3825 11/15/2005 86400.00 397 42.8 282 48.5 
SL-C1 1 7 8 11/8/2005 Det3825 12/20/2005 86400.00 271 46.13 278 46.31 
SL-C1 1 8 9 11/8/2005 Det3825 11/16/2005 86400.00 355 40.19 396 46.28 
SL-C1 1 9 10 11/8/2005 Det3825 12/23/2005 86400.00 333 45.98 331 45.26 
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SL-C1 1 10 12 11/8/2005 Det3825 6/9/2006 86400.00 314 40.66 323 41.59 
SL-C2 2 0 1 11/12/2005 Det3825 11/17/2005 86400.00 372 38.18 193 44.34 
SL-C2 2 1 2 11/12/2005 Det3825 11/22/2005 86400.00 320 39.72 266 45.57 
SL-C2 2 2 3 11/12/2005 Det3825 11/18/2005 86400.00 335 36.32 259 41.34 
SL-C2 2 3 4 11/12/2005 Det3825 12/20/2005 86400.00 271 46.13 278 46.31 
SL-C2 2 4 5 11/12/2005 Det3825 5/30/2006 86400.00 281 37.34 297 45.25 
SL-C2 2 5 6 11/12/2005 Det3825 5/31/2006 86400.00 337 37.75 320 43.06 
SL-C2 2 6 7 11/12/2005 Det3825 6/2/2006 86400.00 237 35.9 197 41.73 
SL-C2 2 7 8 11/12/2005 Det3825 6/3/2006 86400.00 244 36.5 294 45.53 
SL-C2 2 8 9 11/12/2005 Det3825 12/16/2005 86400.00 235 45.57 367 42.41 
SL-C2 2 9 10 11/12/2005 Det3825 6/4/2006 86400.00 301 39.09 424 46.45 
SL-C2 2 10 12 11/23/2005 Det3825 6/6/2006 86400.00 320 38.11 300 46.85 
SL-C2 2 12 14 11/23/2005 Det3825 6/8/2006 86400.00 309 39.47 301 46.27 
SL-C2 2 14 16 11/23/2005 Det3825 6/7/2006 86400.00 295 39 373 46.24 
SL-C2 2 16 18 11/23/2005 Det3825 6/10/2006 86400.00 282 39.46 299 46.59 
SL-C3* 3 0 1 11/12/2005 Det2020 11/17/2005 86400.00 321 33.71 171 23.21 
SL-C3 3 1 2 11/12/2005 Det2020 11/27/2005 86400.00 379 35.19 137 22.56 
SL-C3 3 2 3 11/12/2005 Det2020 11/18/2005 86400.00 354 35.76 156 24.89 
SL-C3 3 3 4 11/12/2005 Det2020 3/13/2006 86400.00 308 37.21 221 25.96 
SL-C3 3 4 5 11/12/2005 Det2020 3/14/2006 86400.00 338 37.72 166 25.75 
SL-C3 3 5 6 11/12/2005 Det2020 3/15/2006 86400.00 211 37.88 196 25.03 
SL-C3 3 6 7 11/12/2005 Det2020 3/26/2006 86400.00 253 37.92 171 25.48 
SL-C3 3 7 8 11/12/2005 Det2020 3/27/2006 86400.00 314 38.11 193 25.98 
SL-C3 3 8 9 11/12/2005 Det2020 3/28/2006 86400.00 345 36.21 270 26.78 
SL-C3 3 9 10 11/12/2005 Det2020 3/29/2006 86400.00 263 36.78 194 26.63 
SL-C3 3 10 12 11/23/2005 Det2020 10/9/2006 86400.00 249 33.11 177 26.61 
SL-C3 3 12 14 11/23/2005 Det2020 10/10/2006 86400.00 372 35.28 263 38.42 
SL-C3 3 14 16 11/23/2005 Det2020 10/11/2006 86400.00 155 32.95 214 27.34 
SL-C3 3 16 18 11/23/2005 Det2020 10/12/2006 86400.00 241 32.5 272 27.78 
SL-C3 3 18 20 11/23/2005 Det2020 10/14/2006 86400.00 209 31.53 224 26.95 
SL-C4 4 0 1 11/15/2005 Det3825 11/21/2005 86400.00 356 35.57 142 36.87 
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SL-C4 4 1 2 11/15/2005 Det3825 11/26/2005 86400.00 480 41.65 324 46.37 
SL-C4 4 2 3 11/15/2005 Det3825 11/27/2005 86400.00 526 40.06 308 42.64 
SL-C4 4 3 4 11/15/2005 DetB3825 12/5/2005 86400.00 498 52.95 276 45.51 
SL-C4 4 4 5 11/15/2005 DetB3825 12/6/2005 86400.00 413 51.51 315 42.13 
SL-C4 4 5 6 11/15/2005 DetB3825 12/8/2005 86400.00 470 52.69 283 41.53 
SL-C4 4 6 7 11/15/2005 Det3825 12/24/2005 86400.00 401 47.13 268 44.21 
SL-C4 4 7 8 11/15/2005 Det3825 12/25/2005 86400.00 389 48.4 271 44.52 
SL-C4 4 8 9 11/15/2005 Det3825 12/13/2005 86400.00 327 47.7 308 41.25 
SL-C4 4 9 10 11/15/2005 DetB3825 12/9/2005 86400.00 416 51.63 314 42.69 
SL-C4 4 10 12 11/23/2005 Det3825 12/14/2005 86400.00 497 49.13 271 45.56 
SL-C4 4 12 14 11/23/2005 Det3825 11/12/2006 86400.00 463 41.29 312 45.82 
SL-C4 4 14 16 11/23/2005 Det3825 2/26/2006 86400.00 392 48.08 276 44.6 
SL-C4 4 16 18 11/23/2005 Det3825 11/13/2006 86400.00 494 39.73 449 42.91 
SL-C4 4 18 20 11/23/2005 Det3825 2/27/2006 86400.00 410 47.33 259 45.4 
SL-C4 4 20 22 11/23/2005 Det3825 11/15/2006 86400.00 373 40.09 335 47.13 
SL-C5 5 0 1 11/18/2005 Det3825 11/19/2005 86400.00 403 38.46 270 42.31 
SL-C5 5 1 2 11/18/2005 Det3825 11/24/2005 86400.00 476 39.99 219 44.44 
SL-C5 5 2 3 11/18/2005 Det3825 11/25/2005 86400.00 521 41.8 385 45.04 
SL-C5 5 3 4 11/18/2005 DetB3825 3/9/2006 86400.00 513 48.61 232 46.53 
SL-C5 5 4 5 11/18/2005 Det3825 12/19/2005 86400.00 444 48.81 309 45.77 
SL-C5 5 5 6 11/18/2005 Det3825 12/27/2005 86400.00 489 46.68 299 44.86 
SL-C5 5 6 7 11/18/2005 Det3825 12/18/2005 86400.00 577 47.16 341 43.83 
SL-C5 5 7 8 11/18/2005 Det3825 12/7/2005 86400.00 524 57.1 407 45.04 
SL-C5 5 8 9 11/18/2005 Det3825 12/15/2005 86400.00 483 46.43 358 43.01 
SL-C5 5 9 10 11/18/2005 Det3825 11/28/2005 80328.50 449 40.16 258 45.68 
SL-C5 5 10 12 11/23/2005 Det3825 12/17/2005 86400.00 294 45.94 284 43.19 
SL-C5 5 12 14 11/23/2005 Det3825 1/2/2007 86400.00 349 40.1 280 46.66 
SL-C5 5 14 16 11/23/2005 Det3825 2/28/2006 86400.00 345 42.23 275 43.95 
SL-C6 6 0 1 11/18/2005 Det2020 11/19/2005 86400.00 332 37.81 186 25.77 
SL-C6 6 1 2 11/18/2005 Det2020 11/22/2005 86400.00 325 39.7 217 26.71 
SL-C6 6 2 3 11/18/2005 Det2020 4/1/2006 86400.00 344 38.78 178 27.59 
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SL-C6 6 3 4 11/18/2005 Det2020 4/2/2006 86400.00 375 39.37 237 25.57 
SL-C6 6 4 5 11/18/2005 Det2020 4/3/2006 86400.00 310 38.22 208 27.09 
SL-C6 6 5 6 11/18/2005 Det2020 4/14/2006 85785.90 273 40.44 174 26.68 
SL-C6 6 6 7 11/18/2005 Det2020 4/15/2006 86400.00 267 37.08 238 26.99 
SL-C6 6 7 8 11/18/2005 Det2020 4/16/2006 86400.00 205 36.78 250 27.74 
SL-C6 6 8 9 11/18/2005 Det2020 11/26/2005 86400.00 246 38.48 262 28.14 
SL-C6 6 9 10 11/18/2005 Det2020 9/22/2006 86400.00 255 32.4 306 27.62 
SL-C6 6 10 12 11/23/2005 Det2020 9/25/2006 86400.00 155 31.26 264 26.4 
SL-C6 6 12 14 11/23/2005 Det2020 10/17/2006 86400.00 253 31.65 302 27.14 
SL-C7 7 0 1 11/21/2005 Det2020 11/21/2005 86400 474 36.04 168 24.18 
SL-C7 7 1 2 11/21/2005 Det2020 11/23/2005 86400 480 39.75 249 26.72 
SL-C7 7 2 3 11/21/2005 Det2020 4/17/2006 86400 394 36.49 205 24.84 
SL-C7 7 3 4 11/21/2005 Det2020 2/25/2006 86400 512 49.86 280 46.06 
SL-C7 7 4 5 11/21/2005 Det2020 5/31/2006 86400 384 33.27 178 25.23 
SL-C7 7 5 6 11/21/2005 Det2020 6/2/2006 86400 326 34.66 186 25.34 
SL-C7 7 6 7 11/21/2005 Det2020 6/3/2006 86400 422 33.54 204 22.54 
SL-C7 7 7 8 11/21/2005 Det2020 6/4/2006 86400 341 33.73 205 26.05 
SL-C7 7 8 9 11/21/2005 Det2020 5/30/2006 86400 341 33.24 188 26.65 
SL-C7 7 9 10 11/21/2005 Det2020 6/6/2006 86400 359 34.02 241 26.71 
SL-C7 7 10 12 11/23/2005 Det2020 10/3/2006 86400 418 34.16 272 27.08 
SL-C7 7 12 14 11/23/2005 Det2020 9/29/2006 78421.8 322 31.98 225 25.26 
SL-C7 7 14 16 11/23/2005 Det2020 10/5/2006 86400 340 32.66 245 27.15 
SL-C7 7 16 18 11/23/2005 Det2020 10/19/2006 86400 211 34.23 234 28.49 
SL-C7 7 18 20 11/23/2005 Det2020 10/6/2006 84630.5 273 34.44 192 27.47 
SL-C7 7 20 22 11/23/2005 Det2020 10/21/2006 86400 279 35.42 320 30.62 
SL-C7 7 22 24 11/23/2005 Det2020 10/30/2006 86400 289 33.32 318 29.7 
SL-C8 8 0 1 11/18/2005 DetB3825 11/22/2005 86400 443 50.98 377 44.76 
SL-C8 8 1 2 11/18/2005 DetB3825 11/23/2005 86400 541 50.67 284 46.3 
SL-C8 8 2 3 11/18/2005 DetB3825 3/1/2006 86400 466 49.39 283 45.81 
SL-C8 8 3 4 11/18/2005 DetB3825 3/2/2006 86400 545 49.8 372 45.22 
SL-C8 8 4 5 11/18/2005 DetB3825 3/3/2006 86400 525 48.31 262 46.78 
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SL-C8 8 5 6 11/18/2005 DetB3825 3/4/2005 86400 411 46.84 281 44.67 
SL-C8 8 6 7 11/18/2005 DetB3825 3/5/2006 86400 370 46.14 301 40.84 
SL-C8 8 7 8 11/18/2005 DetB3825 3/6/2006 86400 424 50.55 366 46.74 
SL-C8 8 8 9 11/18/2005 DetB3825 3/7/2006 86400 432 50.17 432 45.08 
SL-C8 8 9 10 11/18/2005 DetB3825 3/8/2006 86400 444 48.64 248 48.5 
SL-C8 8 10 12 11/23/2005 DetB3825 3/10/2006 86400 375 42.25 318 41.01 
SL-C8 8 12 14 11/23/2005 DetB3825 12/31/2006 86400 305 38.08 279 43.92 
SL-C8 8 14 16 11/23/2005 DetB3825 1/5/2007 86400 224 39.94 279 46.44 
SL-C9 9 0 1 11/15/2005 Det2020 11/20/2005 86400 302 38.17 206 26.03 
SL-C9 9 1 2 11/15/2005 Det2020 6/8/2006 86400 346 33.51 185 25.36 
SL-C9 9 2 3 11/15/2005 Det2020 6/9/2006 86400 271 30.95 200 25.82 
SL-C9 9 3 4 11/15/2005 Det2020 6/10/2006 86400 324 35.12 261 27.39 
SL-C9 9 4 5 11/15/2005 Det2020 6/11/2006 86400 272 31.83 207 25.12 
SL-C9 9 5 6 11/15/2005 Det2020 6/7/2006 86400 201 33.44 158 26.26 
SL-C9 9 6 7 11/15/2005 Det2020 6/5/2006 86400 236 34.46 248 27.81 
SL-C9 9 7 8 11/15/2005 Det2020 9/20/2006 86400 275 31.27 221 25.57 
SL-C9 9 8 9 11/15/2005 Det2020 9/21/2006 86400 225 35.19 290 28.1 
SL-C9 9 9 10 11/15/2005 Det2020 9/22/2006 86400 255 32.4 306 27.62 
SL-C9 9 10 12 11/23/2005 Det2020 9/12/2006 86400 307 34.89 226 27.51 
SL-C9 9 12 14 11/23/2005 Det2020 10/7/2006 86400 158 34.91 252 28.83 
SL-C9 9 14 16 11/23/2005 Det2020 10/8/2006 86400 262 33.3 223 28.34 
SL-C9 9 16 18 11/23/2005 Det2020 10/25/2006 86400 225 33.58 230 27.67 
SL-C10 10 0 1 11/21/2005 DetB3825 11/21/2005 86400 389 45.29 293 41.19 
SL-C10 10 1 2 11/21/2005 DetB3825 11/25/2005 86400 398 47.9 257 44.12 
SL-C10 10 2 3 11/21/2005 Det3825 6/11/2006 86400 322 39.47 330 45.02 
SL-C10 10 3 4 11/21/2005 DetB3825 11/26/2005 86400 295 46.91 276 44.21 
SL-C10 10 4 5 11/21/2005 DetB3825 9/25/2006 86400 345 39.39 282 42.56 
SL-C10 10 5 6 11/21/2005 DetB3825 9/29/2006 86400 423 38.36 233 41.71 
SL-C10 10 6 7 11/21/2005 Det3825 10/30/2006 86400 455 41.34 345 43.86 
SL-C10 10 7 8 11/21/2005 Det3825 10/31/2006 86400 567 38.81 569 45.01 
SL-C10 10 8 9 11/21/2005 Det3825 11/1/2006 86400 507 42 318 46.73 
SL-C10 10 9 10 11/21/2005 Det3825 11/2/2006 86400 469 39.92 239 43.71 
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SL-C10 10 10 12 11/23/2005 Det3825 12/4/2006 86400 516 45.24 286 50.31 
SL-C10 10 12 14 11/23/2005 Det3825 12/17/2006 86400 515 40.04 265 44.81 
SL-C10 10 14 16 11/23/2005 Det3825 6/3/2006 86400 486 41.67 307 49.09 
SL-C10 10 16 18 11/23/2005               
SL-C10 10 18 20 11/23/2005 Det3825 12/12/2006 86400 372 39.77 279 45.63 
SL-C10 10 20 22 11/23/2005 Det3825 1/10/2007 86400 355 42.84 297 47.65 
SL-C11 11 0 1 11/15/2005 DetB3825 11/19/2005 86400 451 47.66 264 46.02 
SL-C11 11 1 2 11/15/2005 DetB3825 11/28/2005 86400 440 46.11 226 46.21 
SL-C11 11 2 3 11/15/2005 Det3825 9/20/2006 86400 401 38.38 374 42.88 
SL-C11 11 3 4 11/15/2005 Det3825 9/11/2006 86400 433 40.32 226 46.65 
SL-C11 11 4 5 11/15/2005 Det3825 9/12/2006 86400 403 40.11 322 44.5 
SL-C11 11 5 6 11/15/2005 Det3825 10/28/2006 86400 411 40.11 327 44.68 
SL-C11 11 6 7 11/15/2005 Det3825 11/4/2006 86400 367 40.34 278 44.98 
SL-C11 11 7 8 11/15/2005 Det3825 9/21/2006 86400 419 39.27 238 45.18 
SL-C11 11 8 9 11/15/2005 Det3825 9/22/2006 86400 556 40.48 347 45.07 
SL-C11 11 9 10 11/15/2005 Det3825 10/16/2006 86400 399 40.18 194 44.21 
SL-C11 11 10 12 11/23/2005 Det3825 6/3/2006 86400 564 42.07 339 45.47 
SL-C11 11 12 14 11/23/2005 Det3825 12/15/2006 86400 544 42.67 295 47.96 
SL-C11 11 14 16 11/23/2005 Det3825 11/22/2006 86400 315 39.88 294 46.41 
SL-C11 11 16 18 11/23/2005 Det3825 12/206/2006 86400 432 38.7 236 46.11 
SL-C11 11 18 20 11/23/2005 Det3825 11/25/2006 86400 293 37.84 211 44.98 
SL-C11 11 20 22 11/23/2005 Det3825 1/12/2007 86400 343 37.27 248 45.62 
CL-C12 12 0 1 11/12/2005 Det3825 11/20/2005 86400 424 41.12 273 45.79 
CL-C12 12 1 2 11/12/2005 Det3825 10/3/2006 86400 591 41.01 283 44.43 
CL-C12 12 2 3 11/12/2005 Det3825 11/16/2006 86400 290 36.1 181 38.33 
CL-C12 12 3 4 11/12/2005 Det3825 10/5/2006 86400 353 38.77 206 46.32 
CL-C12 12 4 5 11/12/2005 Det3825 10/6/2006 84635.7 333 37.46 266 44.28 
CL-C12 12 5 6 11/12/2005 Det3825 10/7/2006 86400 352 39.56 291 45.66 
CL-C12 12 6 7 11/12/2005 Det3825 10/8/2006 86400 407 39.3 354 45.64 
CL-C12 12 7 8 11/12/2005 Det3825 10/9/2006 86400 444 38.2 364 44.52 
CL-C12 12 8 9 11/12/2005 Det3825 10/10/2006 86400 514 42.12 276 48.87 
CL-C12 12 9 10 11/12/2005 Det3825 10/11/2006 86400 355 39.06 257 45.69 
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CL-C12 12 10 12 11/23/2005 Det3825 10/12/2006 86400 342 38.07 214 42.79 
CL-C12 12 12 14 11/23/2005 Det3825 11/16/2006 86400 386 38.42 268 45.02 
CL-C12 12 14 16 11/23/2005 Det3825 1/2/2007 86400 349 40.1 280 46.66 
CL-C12 12 16 18 11/23/2005 Det3825 11/27/2006 86400 344 36.78 251 43.31 
SL-C13 13 0 2 11/8/2005 Det2020 11/12/2005 86400 380 38.19 240 26.1 
SL-C13 13 2 3 11/8/2005 Det2020 11/6/2006 86400 283 32.15 125 24.27 
SL-C13 13 3 4 11/8/2005 Det2020 11/13/2005 86400 350 35.36 168 25.27 
SL-C13 13 4 5 11/8/2005 Det2020 9/8/2006 86400 334 34.83 192 27.18 
SL-C13 13 5 6 11/8/2005 Det2020 11/14/2005 86400 232 34.77 180 24.28 
SL-C13 13 6 7 11/8/2005 Det2020 9/11/2006 86400 334 34.39 217 27.44 
SL-C13 13 7 8 11/8/2005 Det2020 11/15/2005 86400 237 37.84 207 26.3 
SL-C13 13 8 9 11/8/2005 Det2020 11/25/2005 86400 292 38.66 249 27.18 
SL-C13 13 9 10 11/8/2005 Det2020 11/16/2005 86400 308 39.32 308 28.3 
SL-C13 13 10 12 11/8/2005 Det2020 11/28/2005 86400 330 38.18 226 26.73 
SL-C13 13 12 14 11/8/2005 Det2020 10/23/2006 86400 385 34.96 238 27.13 
SL-C13 13 14 16 11/8/2005 Det2020 10/24/2006 86400 366 33.14 193 26.69 
SL-C13 13 16 18 11/8/2005 Det2020 10/26/2006 86400 347 34.1 267 27.38 
SL-C13 13 18 20 11/8/2005 Det2020 10/31/2006 86400 371 34.37 220 27.17 
SL-C13 13 20 22 11/8/2005 Det2020 10/28/2006 86400 293 35.23 228 27.66 
SL-C13 13 22 24 11/8/2005 Det2020 11/2/2006 86400 244 34.24 289 27.8 
SL-C13 13 24 26 11/8/2005 Det2020 10/18/2006 86400 301 32.62 252 26.92 
SL-C13 13 26 28 11/8/2005 Det2020 11/4/2006 86400 289 33.54 216 26.56 
SL-C13 13 28 30 11/8/2005 Det2020 11/1/2006 86400 270 34.83 240 28.48 
SL-C14 14 0 1 11/9/2005 DetB3825 11/14/2005 86400 109 34.49 72.2 30.7 
SL-C14 14 1 2 11/9/2005 DetB3825 11/17/2005 86400 391 42.21 235 41.6 
SL-C14 14 2 3 11/9/2005 DetB3825 11/15/2005 86400 555 48.37 351 45.87 
SL-C14 14 3 4 11/9/2005 DetB3825 11/13/2005 86400 410 46.65 283 44.95 
SL-C14 14 4 5 11/18/2005 DetB3825 3/11/2006 86400 514 47.27 344 47.41 
SL-C14 14 5 6 11/18/2005 DetB3825 3/12/2006 86400 423 46.2 306 41.19 
SL-C14 14 6 7 11/18/2005 Det3825 10/17/2006 86400 500 38.58 345 44.11 
SL-C14 14 7 8 11/9/2005 DetB3825 11/16/2005 86400 449 43.2 257 40.04 
SL-C14 14 8 9 11/18/2005 Det3825 10/19/2006 86400 598 39.32 227 46.71 
SL-C14 14 9 10 11/9/2005 Det3825 11/7/2006 86400 440 41.46 284 47.75 
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SL-C14 14 10 12 11/18/2005 Det3825 11/9/2006 86400 393 39.24 295 46.38 
SL-C14 14 12 14 11/18/2005 Det3825 11/30/2006 86400 537 41.27 236 47.64 
SL-C14 14 14 16 11/18/2005 Det3825 11/10/2001 86400 509 44.61 330 47.42 
SL-C14 14 16 18 11/9/2005 Det3825 1/13/2007 86400 483 39.19 209 43.19 
SL-C14 14 18 20 11/19/2005 Det3825 11/14/2006 86400 447 39.22 321 44.25 
SL-C14 14 20 22 11/19/2005 Det3825 12/1/2006 86400 390 40.09 220 47.3 
SL-C14 14 22 24 11/19/2005 Det3825 1/15/2007 86400 317 40.5 378 46.74 
SL-C14 14 24 26 11/19/2005 Det3825 1/16/2007 86400 334 39.72 290 48.17 
SL-C14 14 26 28 11/19/2005 Det3825 1/17/2007 86400 346 37.9 326 43.67 
SL-C15 15 0 2 11/12/2005 DetB3825 11/18/2005 86400 451 46.41 267 41.31 
SL-C15 15 2 3 11/12/2005 DetB3825 11/27/2005 86400 468 49.18 370 42.46 
SL-C15 15 3 4 11/12/2005 Det3825 10/25/2006 86400 429 41.66 304 46.38 
SL-C15 15 4 5 11/12/2005 Det3825 10/23/2006 86400 498 42.39 376 47.7 
SL-C15 15 5 6 11/12/2005 Det3825 10/24/2006 86400 415 40.43 286 44.56 
SL-C15 15 6 7 11/12/2005 Det3825 10/26/2006 86400 422 39.28 177 44.81 
SL-C15 15 7 8 11/12/2005 Det3825 11/5/2006 86400 508 40.07 269 45.24 
SL-C15 15 8 9 11/12/2005 Det3825 11/9/2006 86400 360 39.59 359 44.81 
SL-C15 15 9 10 11/12/2005 Det3825 12/28/2006 86400 285 38.82 232 45.48 
SL-C15 15 10 12 11/23/2005 Det3825 1/18/2007 86400 282 38.87 354 43.87 
SL-C15 15 12 14 11/23/2005 Det3825 1/8/2007 86400 229 37.81 439 44.73 







                                    
  Core Start Stop  212 Pb   214 Pb   212 Pb   214 Pb   
Core Number Depth (cm) Depth (cm) 238.6 Kev error 295.2 Kev error 300.6 Kev error 352 Kev error 
SL-C1 1 0 1 746 41.72 276 25.3 32.5 14.12 492 28.86 
 383 
SL-C1 1 1 2 1110 51.59 489 30.48 124 14.76 714 33.89 
SL-C1 1 2 3 1150 48.66 391 29.21 28.3 15.29 695 33.69 
SL-C1 1 3 4 1190 51.05 507 30.56 34.6 15.39 745 34.82 
SL-C1 1 4 5 1190 49.19 456 29.38 13.3 14.49 743 33.72 
SL-C1 1 5 6 1510 52.23 556 33.93 111 22.91 930 44.22 
SL-C1 1 6 7 1490 52.68 509 31.51 22.7 15.45 815 35.55 
SL-C1 1 7 8 1710 54.86 583 35.04 99.8 24.15 984 44.12 
SL-C1 1 8 9 1270 50.79 481 30.13 34 15.16 774 34.69 
SL-C1 1 9 10 1530 52.79 506 34.07 58.3 24.14 851 43.9 
SL-C1 1 10 12 1370 52.93 433 30.11 7.75 14.7 785 34.83 
SL-C2 2 0 1 1160 50.07 529 31.52 22.7 14.49 786 34.72 
SL-C2 2 1 2 1050 49.71 454 29.77 0.952 14.74 804 34.96 
SL-C2 2 2 3 966 46.27 357 28.27 21.9 14.83 640 31.6 
SL-C2 2 3 4 1710 54.86 583 35.04 98.8 24.15 984 44.12 
SL-C2 2 4 5 1050 48.84 409 28.74 1.86 13.65 631 32.04 
SL-C2 2 5 6 1100 47.28 433 28.7 40.6 14.46 738 33.91 
SL-C2 2 6 7 930 47.23 323 27.03 12.1 14.32 499 30.88 
SL-C2 2 7 8 1100 48.49 354 28.81 5.8 14.39 565 31.55 
SL-C2 2 8 9 1560 52.43 525 32.51 75.8 23.08 793 40.63 
SL-C2 2 9 10 1420 54.42 431 29.84 22.3 15.29 719 33.81 
SL-C2 2 10 12 1400 53.38 411 29.91 3.18 15.28 693 33.74 
SL-C2 2 12 14 1420 54.17 404 30.37 13.6 14.54 682 34.94 
SL-C2 2 14 16 1320 53.31 433 29.49 9.9 15.08 729 33.9 
SL-C2 2 16 18 1340 52.21 483 29.5 44.1 14.81 638 33.13 
SL-C3* 3 0 1 653 35.02 230 20.83 49.4 16.69 388 24.56 
SL-C3 3 1 2 715 35.7 244 19.71 31 16.12 414 25.02 
SL-C3 3 2 3 809 38.2 294 22.86 24.6 15.44 462 26.41 
SL-C3 3 3 4 878 41.52 333 22.17 47.8 17.71 471 26.2 
SL-C3 3 4 5 867 40.44 367 24.24 39.2 16.65 532 27.5 
SL-C3 3 5 6 767 39.04 255 21.39 32 15.75 451 25.66 
SL-C3 3 6 7 882 39.91 335 22.36 64.3 16.49 510 27.74 
SL-C3 3 7 8 850 40.49 303 22.21 27.1 16.51 548 28.04 
 384 
SL-C3 3 8 9 810 35.58 242 20.95 60.1 17.18 471 26.34 
SL-C3 3 9 10 824 38.81 279 22.42 16.4 15.93 458 26.51 
SL-C3 3 10 12 902 38.66 294 22.21 36 17.42 535 27.93 
SL-C3 3 12 14 1110 42.97 381 23.87 49 17.49 529 29.3 
SL-C3 3 14 16 911 40.23 275 22.11 50.2 17.06 449 26.57 
SL-C3 3 16 18 937 39.4 267 21.93 65.9 16.82 485 27.31 
SL-C3 3 18 20 847 38.39 259 21.26 43.6 17.5 429 25.64 
SL-C4 4 0 1 698 42.19 201 24.47 6.3 13.28 410 27.65 
SL-C4 4 1 2 1270 53.42 452 31.49 11.3 14.81 775 34.28 
SL-C4 4 2 3 1250 51.77 380 29.37 7.6 14.75 698 33.22 
SL-C4 4 3 4 1570 54.4 478 33.15 58.1 24.07 811 43.1 
SL-C4 4 4 5 1390 50.76 558 32.9 32.4 24.43 784 41.85 
SL-C4 4 5 6 1460 51.91 467 32.07 87.3 23.17 793 41.75 
SL-C4 4 6 7 1590 55.12 508 33.99 53.7 22.87 668 44.56 
SL-C4 4 7 8 1560 52.08 569 33.93 65.7 23.72 949 42.59 
SL-C4 4 8 9 1350 50.89 459 31.24 123 22.83 803 40.71 
SL-C4 4 9 10 1310 52.25 507 31.64 33.5 22.75 759 41.65 
SL-C4 4 10 12 1500 54.29 510 33.69 74.1 24.38 814 41.96 
SL-C4 4 12 14 1270 56.81 469 31.47 4.32 15.13 747 35.18 
SL-C4 4 14 16 1690 55.74 542 33.42 30.9 24.05 848 42.93 
SL-C4 4 16 18 1300 52.35 484 30.86 50.9 16.32 768 34.59 
SL-C4 4 18 20 1750 56.84 528 33.93 76.8 25.16 962 43.15 
SL-C4 4 20 22 1420 55.05 413 29.68 21.8 15.29 662 33.43 
SL-C5 5 0 1 977 47.41 384 27.9 -4.42 15.22 674 33.3 
SL-C5 5 1 2 1130 51.68 425 30.7 11.4 13.86 644 33.37 
SL-C5 5 2 3 1290 52.08 476 31.49 10.7 15.12 871 36.78 
SL-C5 5 3 4 1620 55.09 492 33.59 123 22.6 802 43.05 
SL-C5 5 4 5 1740 55.79 534 33.22 93 23.51 814 44.39 
SL-C5 5 5 6 1550 52.41 478 33.35 48.4 24.79 776 42.48 
SL-C5 5 6 7 1400 52.01 422 31.51 82 23.85 778 39.41 
SL-C5 5 7 8 1640 53.89 962 43.54 41.9 24.42 962 43.54 
 385 
SL-C5 5 8 9 1690 53.27 501 32.68 76.2 23.3 826 43.25 
SL-C5 5 9 10 1330 52.42 482 29.94 27 14.92 732 33.68 
SL-C5 5 10 12 1520 53.13 560 34.05 71.7 23.1 915 41.82 
SL-C5 5 12 14 1360 52.55 515 30.26 10.8 14.82 687 34.17 
SL-C5 5 14 16 1460 53.27 455 31.65 46.7 23.58 729 39.03 
SL-C6 6 0 1 887 39.69 282 21.62 44.6 16.09 492 26.77 
SL-C6 6 1 2 949 41.49 362 23.63 65.1 16.85 514 28.28 
SL-C6 6 2 3 908 39.97 333 22.49 57.6 17.4 575 27.92 
SL-C6 6 3 4 927 38.8 354 22.92 28.8 16.77 533 27.58 
SL-C6 6 4 5 882 39.42 282 22.24 45.4 16.45 476 27 
SL-C6 6 5 6 974 40.8 323 22.69 51.8 16.22 520 27.87 
SL-C6 6 6 7 943 39.43 297 22.26 52.1 16.32 518 28.01 
SL-C6 6 7 8 858 28.1 299 21.64 73.1 16.87 483 26.93 
SL-C6 6 8 9 923 42.61 371 24.12 42.9 16.83 540 28.06 
SL-C6 6 9 10 968 40.33 332 22.95 76.1 17.1 520 27.8 
SL-C6 6 10 12 885 37.97 300 21.91 23.7 15.97 387 25.61 
SL-C6 6 12 14 910 39.65 291 21.94 60.7 16.97 495 27.61 
SL-C7 7 0 1 783 36.86 224 19.89 56.6 16.26 286 24.27 
SL-C7 7 1 2 964 40.55 268 21.59 60.9 16.37 454 26.01 
SL-C7 7 2 3 857 38.3 287 21.49 38.9 16.9 420 25.74 
SL-C7 7 3 4 1720 55.46 551 34.88 74.7 24.58 791 45.14 
SL-C7 7 4 5 844 37.93 270 21.48 27.9 15.2 469 26 
SL-C7 7 5 6 886 38.43 315 22.42 26.5 16.64 448 26.04 
SL-C7 7 6 7 975 39.9 336 22.7 52.5 16.38 497 26.89 
SL-C7 7 7 8 935 39.8 317 21.59 935 39.8 426 25.81 
SL-C7 7 8 9 842 39.56 311 22.47 58.4 17.63 540 27.64 
SL-C7 7 9 10 897 38.95 302 21.89 64.9 16.57 480 26.29 
SL-C7 7 10 12 859 39.12 330 22.14 57.6 17.36 502 27.36 
SL-C7 7 12 14 860 37.36 287 20.92 51 16 479 26.39 
SL-C7 7 14 16 1080 42.25 382 23.71 61.1 16.82 554 28.34 
SL-C7 7 16 18 1080 41.02 394 23.96 65.8 16.99 623 30.06 
 386 
SL-C7 7 18 20 1140 43.52 371 23.95 51 17.75 614 29.51 
SL-C7 7 20 22 1500 47.8 463 26.5 77.4 18.56 649 31.46 
SL-C7 7 22 24 1260 46.17 326 22.81 80.3 17.89 518 27.58 
SL-C8 8 0 1 1690 56 606 34.95 114 23.26 916 45.37 
SL-C8 8 1 2 1860 56.68 604 35.77 86.3 25.52 1090 43.75 
SL-C8 8 2 3 1650 55.41 532 34.02 80.6 25.4 802 43.35 
SL-C8 8 3 4 1800 57.36 588 36.49 98.3 24.29 1080 46.16 
SL-C8 8 4 5 1750 57.9 714 36.51 75.5 23.09 1070 47.44 
SL-C8 8 5 6 1600 53.94 575 33.84 82.5 24.39 891 41.6 
SL-C8 8 6 7 1320 51.56 437 32.13 57.6 22.14 755 41.19 
SL-C8 8 7 8 1710 55.3 655 34.83 71.1 24.99 925 45.29 
SL-C8 8 8 9 1630 56.67 613 35.66 111 23.49 971 47.32 
SL-C8 8 9 10 1740 57.27 722 36.64 116 24.15 1100 45.72 
SL-C8 8 10 12 1360 52.25 534 33.62 105 22.55 821 42.71 
SL-C8 8 12 14 1180 52.05 388 29.38 -11.7 14.36 736 34.59 
SL-C8 8 14 16 1310 53.67 370 29.28 8.95 14.82 637 31.87 
SL-C9 9 0 1 802 37.31 304 21.97 45.7 15.86 397 25.8 
SL-C9 9 1 2 892 38.83 309 22.7 57.6 16.83 481 26.71 
SL-C9 9 2 3 821 36.95 288 21.42 51.2 16.64 468 27.26 
SL-C9 9 3 4 894 40.21 325 22.12 27.2 16.73 516 28.02 
SL-C9 9 4 5 867 37.62 269 20.85 41.1 16.37 464 26.06 
SL-C9 9 5 6 1020 40.55 354 23.62 65.6 17.45 540 27.6 
SL-C9 9 6 7 971 40.14 367 23.56 65.3 16.94 586 28.64 
SL-C9 9 7 8 830 38.46 313 22.54 15.7 17.08 508 27.66 
SL-C9 9 8 9 1110 41.79 386 24.08 67.1 17.87 556 28.96 
SL-C9 9 9 10 968 40.33 332 22.95 76.1 17.1 520 27.8 
SL-C9 9 10 12 1110 43.03 366 23.91 51.9 16.98 588 29.58 
SL-C9 9 12 14 1170 42.84 423 25.79 95.6 18.04 705 30.97 
SL-C9 9 14 16 1230 44.28 357 23.32 85.3 18.43 585 28.89 
SL-C9 9 16 18 1110 41.63 350 23.54 56 15.95 617 29.08 
SL-C10 10 0 1 1400 52.76 429 31.45 59 23.5 682 41.5 
SL-C10 10 1 2 1440 53.07 665 34.45 23.8 23.07 942 44.55 
 387 
SL-C10 10 2 3 1160 50.45 443 29.86 26.9 14.9 730 34.07 
SL-C10 10 3 4 1470 53.56 558 33.81 69.6 24.3 858 41.37 
SL-C10 10 4 5 1060 48.31 471 29.01 17.1 13.9 611 32.17 
SL-C10 10 5 6 1110 47.47 399 29.07 15 13.62 613 32.31 
SL-C10 10 6 7 1130 49.91 510 30.61 7.07 14.18 725 35.02 
SL-C10 10 7 8 1310 51.6 430 28.22 28.1 15.03 679 33.11 
SL-C10 10 8 9 1230 53.15 483 30.36 34.2 15.69 708 34.14 
SL-C10 10 9 10 1220 51.48 403 29.56 17.6 15.03 730 33.93 
SL-C10 10 10 12 1420 55.97 614 32.19 54.9 16.57 810 36.95 
SL-C10 10 12 14 1330 52.88 407 30.33 10.5 14.96 582 31.84 
SL-C10 10 14 16 1450 56.24 604 33.63 9.16 15.51 863 37.19 
SL-C10 10 16 18                 
SL-C10 10 18 20 1260 52.71 410 29.92 30.5 14.36 725 33.81 
SL-C10 10 20 22 1630 57.27 529 31.78 8.06 15.96 783 35.59 
SL-C11 11 0 1 1780 55.68 521 33.43 72 24.91 942 41.9 
SL-C11 11 1 2 1710 54.06 595 32.57 107 23.38 963 43.4 
SL-C11 11 2 3 1230 49.01 491 29.94 42 15.14 694 33.41 
SL-C11 11 3 4 1250 51.48 460 30.3 1.39 14.47 674 34.09 
SL-C11 11 4 5 1190 50.98 422 30.11 9.26 14.89 720 34.26 
SL-C11 11 5 6 1210 50.81 473 30.04 13.7 14.53 741 34.4 
SL-C11 11 6 7 1160 49.49 421 28.93 11.5 14.33 706 33.33 
SL-C11 11 7 8 1120 47.5 472 29.18 -1.39 14.31 642 31.05 
SL-C11 11 8 9 1290 52.9 435 30.82 36 15.65 704 34.4 
SL-C11 11 9 10 1110 49.72 371 28.52 5.55 13.74 587 31.43 
SL-C11 11 10 12 1240 52.76 452 30.03 -16.5 14.6 607 33.82 
SL-C11 11 12 14 1360 52.75 441 29.57 28.5 15.38 763 34.82 
SL-C11 11 14 16 1210 52.41 431 29.72 18.3 14.72 739 34.6 
SL-C11 11 16 18 1140 50.42 108 28.93 27.4 15.1 631 32.82 
SL-C11 11 18 20 1140 50.89 384 28.71 9.33 14.06 592 32.76 
SL-C11 11 20 22 1110 49.42 394 29.98 22.3 14.22 662 32.62 
CL-C12 12 0 1 121 51.64 423 30.58 2.95 14.73 744 34.77 
 388 
CL-C12 12 1 2 1290 52.16 489 30.79 29 15.16 779 34.28 
CL-C12 12 2 3 813 44.82 352 27.22 18.4 13.88 521 28.98 
CL-C12 12 3 4 1300 50.72 509 30.46 21.4 15.26 845 35.46 
CL-C12 12 4 5 1180 50.08 507 30.81 9.2 14.53 755 35.2 
CL-C12 12 5 6 1280 49.97 523 30.7 28.5 15.33 760 34.92 
CL-C12 12 6 7 1300 50.56 514 30.51 12 14.35 779 35.24 
CL-C12 12 7 8 1330 51.64 516 31.03 30.5 15.3 756 34.35 
CL-C12 12 8 9 1430 53.3 533 31.61 33.8 15.02 886 36.82 
CL-C12 12 9 10 1120 50.54 436 29.7 31.8 15.05 682 34.29 
CL-C12 12 10 12 1070 47.29 397 28.78 0.939 14.27 609 31.84 
CL-C12 12 12 14 1230 52.97 475 30.69 7.1 14.7 709 34.32 
CL-C12 12 14 16 1360 52.55 515 30.26 10.8 14.82 687 34.17 
CL-C12 12 16 18 1250 49.04 380 29.21 4.83 15.57 602 32.68 
SL-C13 13 0 2 903 39.71 273 21.52 51.7 15.61 437 26.11 
SL-C13 13 2 3 845 38.12 261 21.46 44.1 15.38 450 26.59 
SL-C13 13 3 4 883 39.89 333 22.76 60.6 16.45 493 27.16 
SL-C13 13 4 5 1020 40.27 341 22.92 60.6 17.8 530 28.07 
SL-C13 13 5 6 775 38.35 275 22.06 42 16.28 505 27.48 
SL-C13 13 6 7 1010 40.88 423 24.71 18 17.03 568 28.73 
SL-C13 13 7 8 892 39.65 330 23.39 43.1 17.81 516 27.6 
SL-C13 13 8 9 830 40.84 344 22.85 76.4 16.59 526 28.64 
SL-C13 13 9 10 996 41.8 381 23.8 109 17.54 582 28.86 
SL-C13 13 10 12 954 40.71 360 23.94 30.9 16.48 529 57.54 
SL-C13 13 12 14 1010 40.58 370 23.66 42 17.35 581 28.78 
SL-C13 13 14 16 891 39.21 368 23.17 35.4 16.08 515 27.81 
SL-C13 13 16 18 1080 42.32 347 22.93 41.4 16.09 500 28.12 
SL-C13 13 18 20 1110 42.1 330 22.71 83 17.52 639 29.58 
SL-C13 13 20 22 1150 42.59 378 24.15 71.8 17.71 554 29.51 
SL-C13 13 22 24 1030 41.26 296 22.75 60 17.48 569 28.21 
SL-C13 13 24 26 1050 41.99 325 22.4 67.2 16.09 484 26.69 
SL-C13 13 26 28 993 40.92 271 22.05 72.6 16.74 517 27.53 
SL-C13 13 28 30 1120 32.49 392 24.73 68.4 18.5 569 28.67 
SL-C14 14 0 1 393 36.44 144 25.03 24.9 20.31 254 31.84 
SL-C14 14 1 2 1250 51.65 423 32.58 49.5 23.51 772 41.71 
 389 
SL-C14 14 2 3 1820 56.34 588 34.07 98.36 24.58 1010 44.83 
SL-C14 14 3 4 1680 55.18 564 33.24 88 23.84 835 43.63 
SL-C14 14 4 5 1710 54.54 635 34.92 116 24.13 1080 44.37 
SL-C14 14 5 6 1330 50.42 522 32.93 35.5 23.51 731 42 
SL-C14 14 6 7 1130 50.04 515 30.22 25.3 15.16 780 34.56 
SL-C14 14 7 8 1330 49.68 393 31.61 32.9 22.63 761 38.62 
SL-C14 14 8 9 1410 52.98 494 30.26 16.6 15.5 784 34.42 
SL-C14 14 9 10 1360 53.49 505 31.48 -19.7 5.46 792 35.87 
SL-C14 14 10 12 1210 52.54 483 30.7 -2.22 14.53 775 35.06 
SL-C14 14 12 14 1330 52.93 421 28.55 58.4 15.64 670 33.34 
SL-C14 14 14 16 1530 55.46 455 30.68 33.69 15.95 803 35.65 
SL-C14 14 16 18 1100 50.92 332 27.15 19.1 15.1 511 30.67 
SL-C14 14 18 20 1390 53.47 443 29.59 56 15.76 644 33.6 
SL-C14 14 20 22 1370 55.14 491 31.26 37.4 16.26 815 35.81 
SL-C14 14 22 24 1340 54.52 530 31.38 28 15.68 744 36 
SL-C14 14 24 26 1500 56.23 472 30.74 39.7 18.58 749 35.25 
SL-C14 14 26 28 1330 53.39 446 29 21.7 14.77 727 33.39 
SL-C15 15 0 2 1440 83.86 493 32.55 68 23.59 790 44.57 
SL-C15 15 2 3 1570 52.64 502 34.21 67.5 24.04 890 43.53 
SL-C15 15 3 4 1310 54.95 506 30.99 39.3 15.54 732 34.27 
SL-C15 15 4 5 1560 55.88 563 32.73 44.4 15.62 893 37.26 
SL-C15 15 5 6 1220 51.78 477 31.12 16.5 13.91 752 34.93 
SL-C15 15 6 7 1140 50.35 660 33.59 12.9 14.51 660 33.59 
SL-C15 15 7 8 1230 52.15 565 31.15 0.126 15.03 691 35.21 
SL-C15 15 8 9 1220 50.51 525 31.91 19.4 14.3 783 35.51 
SL-C15 15 9 10 1100 56.04 533 31.48 8.97 14.33 791 35.25 
SL-C15 15 10 12 1130 51.46 459 31.3 8.91 14.64 706 34.68 
SL-C15 15 12 14 1150 51.87 337 27.7 6.66 14.51 566 31.04 






























                                    
  Core Start Stop  7Be   214 Bi   137Cs   100s Trans   
Core Number Depth (cm) Depth (cm) 477 Kev error 609 Kev error 661 Kev error Pb 210 U234 
SL-C1 1 0 1 45.5 15.66 269 20.08 36.4 12.25 280 3370 
SL-C1 1 1 2 55.7 16.42 315 23.22 68.1 13.91 210 2940 
SL-C1 1 2 3 5.49 17.17 343 22.92 28 13.47 243 2900 
 391 
SL-C1 1 3 4 15 11.58 357 24.19 25.9 12.71 212 2150 
SL-C1 1 4 5 -1.79 15.05 392 24.07 30.9 12.86 212 2910 
SL-C1 1 5 6 6.62 9.3 553 34.25 66.8 16.16 226 2850 
SL-C1 1 6 7 -3.34 15.82 420 25.37 83.3 14.97 200 2570 
SL-C1 1 7 8 -2.16 9.77 558 34.5 141 17.64 212 2850 
SL-C1 1 8 9 23.7 15.39 410 25.47 71.7 14.43 179 2820 
SL-C1 1 9 10 -24.6 9.58 562 33.63 90.6 16.13 194 2780 
SL-C1 1 10 12 -8.02 10.84 359 24.2 43 12.97 182 3020 
SL-C2 2 0 1 27.7 15.46 392 24.78 -3.25 12.26 228 2910 
SL-C2 2 1 2 -6.87 15.68 342 24.1 26.3 12.3 224 2880 
SL-C2 2 2 3 21.3 14.78 299 22.36 32.6 12.15 224 2900 
SL-C2 2 3 4 -2.16 9.77 558 34.5 14.1 17.64 225 3100 
SL-C2 2 4 5 4.67 10.66 303 22.08 26 12.28 243 3080 
SL-C2 2 5 6 -12.4 11.01 327 23.05 18 11.31 227 2840 
SL-C2 2 6 7 1.56 10.37 236 21.64 15.9 11.36 206 2910 
SL-C2 2 7 8 8.53 10.33 307 22.49 23.3 11.79 217 2840 
SL-C2 2 8 9 2.92 9.18 519 32.51 45.5 14.69 208 2980 
SL-C2 2 9 10 0.792 11.76 351 24.2 15.7 13.05 194 2750 
SL-C2 2 10 12 20.7 11.36 352 23.79 27.9 12.4 225 2940 
SL-C2 2 12 14 18.9 11.27 323 23.37 29.1 11.39 233 2910 
SL-C2 2 14 16 -7.32 10.67 296 23.18 24.3 11.76 233 2900 
SL-C2 2 16 18 6.78 10.76 284 22.94 21.7 11.95 225 2940 
SL-C3* 3 0 1 8.31 7.06 272 19.39 14.7 6.91 174 2320 
SL-C3 3 1 2 4.17 7.15 195 17.36 21.4 7.13 168 2280 
SL-C3 3 2 3 13.4 7.59 287 19.96 15.3 6.88 184 2330 
SL-C3 3 3 4 2.54 6.86 259 20.06 6.36 7.03 160 2240 
SL-C3 3 4 5 -1.37 6.53 284 20.74 2.33 6.68 158 2290 
SL-C3 3 5 6 -5.64 5.37 262 19.26 7.43 6.2 164 2280 
SL-C3 3 6 7 5.22 6.74 283 20.36 16.9 6.87 153 2150 
SL-C3 3 7 8 2.97 6.62 339 21.8 3.22 6.63 150 2230 
SL-C3 3 8 9 7.77 6.89 243 18.82 18 7.41 174 2120 
SL-C3 3 9 10 8.44 6.56 283 20.59 4.38 6.54 175 2150 
 392 
SL-C3 3 10 12 -9.6 9.49 299 20.25 26.7 7.22 168 2200 
SL-C3 3 12 14 -14.6 9.3 394 22.81 42.6 9.22 145 2010 
SL-C3 3 14 16 -5.25 9.87 239 19.34 12 8.58 141 2060 
SL-C3 3 16 18 -8.31 9.64 283 19.95 7.55 6.78 165 2050 
SL-C3 3 18 20 -21.8 9.4 238 19.64 12.8 6.4 129 2080 
SL-C4 4 0 1 16.2 14.02 183 19.02 18.9 11.78 296 3460 
SL-C4 4 1 2 33 17.02 343 24.32 52.5 14.02 229 2800 
SL-C4 4 2 3 26.1 17.55 323 22.68 31.6 12.59 217 2940 
SL-C4 4 3 4 2.63 8.28 498 35.17 34 15.19 216 2780 
SL-C4 4 4 5 6.8 8.28 454 31.75 42.1 15.11 228 2860 
SL-C4 4 5 6 0.727 7.6 451 32.35 62.3 15.02 243 2960 
SL-C4 4 6 7 -3 8.42 473 33.31 53.8 14.41 219 2810 
SL-C4 4 7 8 6.08 9.32 535 31.37 43.3 16.09 211 2800 
SL-C4 4 8 9 -3.58 9.57 531 31.4 42.9 15.04 214 2890 
SL-C4 4 9 10 21.2 8.34 464 31.94 76.8 14.44 210 2850 
SL-C4 4 10 12 15.9 8.68 474 33.2 58.1 15.52 215 2880 
SL-C4 4 12 14 -4.76 10.84 360 24.57 63.7 13.95 209 2840 
SL-C4 4 14 16 10.2 9.26 461 32.88 62.9 80.1 191 2870 
SL-C4 4 16 18 3.55 11.74 352 23.55 79 14.8 195 2940 
SL-C4 4 18 20 1.01 8.96 550 35.31 148 18.58 195 2820 
SL-C4 4 20 22 -6.7 10.84 333 23.78 160 17.57 210 2960 
SL-C5 5 0 1 42 15.98 307 23.07 44.6 12.71 218 3040 
SL-C5 5 1 2 53.5 16.38 330 23.83 25.1 13.04 219 2910 
SL-C5 5 2 3 6.74 15.8 388 25.07 12.2 12.9 197 2720 
SL-C5 5 3 4 -8.13 10.68 522 34.21 52.3 15.25 209 2900 
SL-C5 5 4 5 -6.67 9.67 489 34.08 45.2 15.59 216 2720 
SL-C5 5 5 6 6.99 9.42 495 32.19 45 16.24 226 2780 
SL-C5 5 6 7 23.2 9.66 416 33.79 89.8 14.63 198 2930 
SL-C5 5 7 8 13.5 9.39 509 35.03 73.3 15.76 187 2780 
SL-C5 5 8 9 -4.96 10.07 554 34.05 57 15.76 191 2810 
SL-C5 5 9 10 21.1 14.66 408 24.79 34.1 13.49 198 2930 
 393 
SL-C5 5 10 12 -14.4 9.31 625 33.75 33.5 14.59 216 2760 
SL-C5 5 12 14 11 11.11 336 24.1 74.4 14.92 218 2850 
SL-C5 5 14 16 -4.67 9.02 403 32.19 152 17.64 249 2890 
SL-C6 6 0 1 18.1 7.83 274 19.81 12.4 6.71 153 2140 
SL-C6 6 1 2 12.3 7.3 296 21.31 14.6 7.84 136 2140 
SL-C6 6 2 3 7.09 6.78 300 20.44 14.2 6.85 141 2060 
SL-C6 6 3 4 -10.6 5.97 298 20.54 17.6 6.88 144 2120 
SL-C6 6 4 5 -4.54 6.31 255 19.38 13.3 7.06 147 2020 
SL-C6 6 5 6 -2.64 6.8 283 19.75 13.1 7.36 161 2120 
SL-C6 6 6 7 1.91 6.63 328 21.3 4.22 6.23 147 2020 
SL-C6 6 7 8 0.327 6 263 19.53 1.26 6.63 152 2080 
SL-C6 6 8 9 5.05 6.2 349 21.56 6.3 7.02 150 2090 
SL-C6 6 9 10 3.43 10.51 298 21.11 17.4 7.29 143 2180 
SL-C6 6 10 12 -0.0481 9.47 273 19.63 1.43 6.42 136 2150 
SL-C6 6 12 14 6 9.69 287 20.16 10.6 6.02 160 2110 
SL-C7 7 0 1 14.8 7.34 200 18.59 23.1 7.72 147 2230 
SL-C7 7 1 2 13.5 7.51 272 19.76 29.5 8.41 143 2250 
SL-C7 7 2 3 -3.61 5.93 269 20.36 18.9 7.27 161 2340 
SL-C7 7 3 4 21 9.16 493 31.74 75.5 15.67 157 2090 
SL-C7 7 4 5 -3.63 9.7 231 19.35 10.4 6.62 172 2230 
SL-C7 7 5 6 2.57 10.01 278 19.96 28.8 7.19 150 2260 
SL-C7 7 6 7 14.5 9.91 277 20.06 30.9 19.91 137 2190 
SL-C7 7 7 8 -13.5 10.19 260 19.81 9.98 7.27 167 2230 
SL-C7 7 8 9 -11.9 9.22 276 19.87 17.8 7.42 149 2220 
SL-C7 7 9 10 2.59 9.88 317 20.26 11.5 7.05 162 2090 
SL-C7 7 10 12 9.04 8.76 349 21.31 20.3 7.6 147 2110 
SL-C7 7 12 14 5.75 8.68 241 19.47 27.4 7.67 171 2220 
SL-C7 7 14 16 -2.39 9.87 346 21.84 16.2 7.31 158 2190 
SL-C7 7 16 18 -1.26 9.31 327 21.89 9.26 19.7 134 2140 
SL-C7 7 18 20 -12.8 9.18 376 22.24 12.6 6.56 139 2120 
SL-C7 7 20 22 13.1 10.23 361 22.81 1.11 6.17 133 2030 
 394 
SL-C7 7 22 24 2.74 9.93 263 20.17 2.88 6.24 146 2040 
SL-C8 8 0 1 -9.41 11.82 575 33.79 49.4 16.67 198 2840 
SL-C8 8 1 2 -2.54 11.63 552 34.62 42.3 14.9 167 2590 
SL-C8 8 2 3 -0.67 10.06 628 31.7 50.9 15.79 206 2770 
SL-C8 8 3 4 6.76 10.33 596 35.43 41.9 15.5 206 2810 
SL-C8 8 4 5 18.5 11.64 706 36.35 32.1 14.98 230 2790 
SL-C8 8 5 6 3.33 9.6 58.2 32.64 54.9 15.42 215 2940 
SL-C8 8 6 7 3.94 8.69 380 32.98 58.2 14.21 233 2920 
SL-C8 8 7 8 -0.14 10.05 635 33.26 98.6 15.44 234 2760 
SL-C8 8 8 9 1.73 10.35 647 35.85 46.9 15.68 182 2840 
SL-C8 8 9 10 -1.84 10.39 723 35.27 42 16.19 232 2840 
SL-C8 8 10 12 11 9.28 426 34.34 40.3 14.43 247 2810 
SL-C8 8 12 14 -2.65 11 345 23.85 78.5 14.05 196 2840 
SL-C8 8 14 16 0.757 11.48 344 23.3 125 15.98 196 2900 
SL-C9 9 0 1 7.98 7.4 265 20.03 18.9 6.47 164 2210 
SL-C9 9 1 2 -0.1 9.75 268 19.1 6.25 6.97 138 2120 
SL-C9 9 2 3 -18.11 9.89 267 19.55 16.9 6.71 165 2140 
SL-C9 9 3 4 16.8 9.67 306 21.03 2.19 6.09 148 2190 
SL-C9 9 4 5 -3.64 10.25 265 19.84 8.46 6.27 144 2200 
SL-C9 9 5 6 -5.91 9.32 325 21.54 2.78 5.2 127 2080 
SL-C9 9 6 7 -0.11 19.17 321 21.24 12.4 6.85 161 2060 
SL-C9 9 7 8 4.04 10.08 304 20.31 19.1 7.33 164 2220 
SL-C9 9 8 9 10.3 10.19 304 21.02 28.3 7.75 138 2110 
SL-C9 9 9 10 3.43 40.51 298 21.11 17.4 7.29 149 2140 
SL-C9 9 10 12 0.0141 9.75 345 22.15 18.2 7.61 158 2130 
SL-C9 9 12 14 -6.6 9.96 386 23.23 32.6 8.18 145 2100 
SL-C9 9 14 16 -21.8 9.28 346 21.8 6.33 7.19 172 2080 
SL-C9 9 16 18 26.5 9.35 3.51 22.3 22.5 8.05 154 1980 
SL-C10 10 0 1 12.3 10.91 453 33.63 34.4 15.51 238 2960 
SL-C10 10 1 2 -3.63 9.98 583 34.11 36 13.88 208 2910 
SL-C10 10 2 3 25.2 11.57 391 24.44 8.34 11.97 202 2750 
SL-C10 10 3 4 -0.507 9.81 532 33.62 18.1 14.05 204 2810 
 395 
SL-C10 10 4 5 -7.13 11.74 329 22.99 48.8 12.24 211 2950 
SL-C10 10 5 6 -16.7 11.15 245 21.37 42.9 12.3 244 2950 
SL-C10 10 6 7 -0.266 11.94 378 24.51 44.8 13.42 206 2800 
SL-C10 10 7 8 1.4 11.44 356 23.06 45.5 13.1 208 2780 
SL-C10 10 8 9 -5.21 11.74 364 24.43 85.3 13.55 177 2900 
SL-C10 10 9 10 7.55 11.11 329 23.98 71.8 13 236 2790 
SL-C10 10 10 12 9.39 11.43 381 25.77 60.8 14.32 186 2850 
SL-C10 10 12 14 -5.88 11.25 294 21.95 44.6 13.92 195 2810 
SL-C10 10 14 16 24.1 12.55 361 26.09 41.7 13.54 192 2920 
SL-C10 10 16 18             190 2730 
SL-C10 10 18 20 15.3 11.57 348 24.1 31 12.69 220 2800 
SL-C10 10 20 22 2.47 11.58 332 24.12 60.1 13.94 201 2820 
SL-C11 11 0 1 -20 11.47 525 34.04 32.3 14.89 218 2960 
SL-C11 11 1 2 0.547 9.84 554 32.17 46.2 14.31 209 2840 
SL-C11 11 2 3 13.7 10.09 399 23.97 21.8 12.53 203 2870 
SL-C11 11 3 4 1.32 11.22 372 24.41 46.5 13.22 209 2730 
SL-C11 11 4 5 17.5 11.34 393 34.72 31.8 12.09 204 2900 
SL-C11 11 5 6 -14.1 11.25 342 23.9 47.6 13.54 208 2850 
SL-C11 11 6 7 3.54 11.16 319 23.31 49.2 12.79 259 2910 
SL-C11 11 7 8 -0.509 11.33 319 22.79 31.4 12.71 208 3010 
SL-C11 11 8 9 -0.0556 11.16 382 23.69 40.4 13.53 218 2860 
SL-C11 11 9 10 -3.75 10.87 265 21.48 63.4 13.97 248 2890 
SL-C11 11 10 12 -10.9 11.53 302 23.04 46.5 13.78 215 2950 
SL-C11 11 12 14 12.2 12.08 342 23.83 47 12.93 180 2820 
SL-C11 11 14 16 10.4 10.94 317 23.64 30.6 13.42 193 2720 
SL-C11 11 16 18 19 11.59 347 23.23 32.7 13.67 188 2930 
SL-C11 11 18 20 -0.212 11.01 252 21.56 45.3 13.88 221 2980 
SL-C11 11 20 22 -10.4 10.94 292 22.74 38.5 12.11 209 2880 
CL-C12 12 0 1 3.92 15.6 319 24.12 31.3 12.84 212 2770 
CL-C12 12 1 2 14 10.88 388 24.24 59.2 12.88 244 2850 
CL-C12 12 2 3 -7.7 9.82 253 20.27 32 11.83 249 3130 
CL-C12 12 3 4 14.7 11.39 357 23.84 14.9 11.87 228 2860 
 396 
CL-C12 12 4 5 13 10.94 383 24.82 3.55 11.15 197 2870 
CL-C12 12 5 6 3.68 12.04 408 25.69 34.3 13.16 212 2750 
CL-C12 12 6 7 -4.24 10.7 398 24.94 62 13.42 225 2780 
CL-C12 12 7 8 -18.4 11.72 346 23.56 26 13.16 178 2850 
CL-C12 12 8 9 -6.12 10.92 471 25.93 71.6 14.87 222 2840 
CL-C12 12 9 10 2.07 11.11 291 23.06 60.6 13.99 205 3030 
CL-C12 12 10 12 9.62 11.13 302 22.93 31.2 13.18 232 2870 
CL-C12 12 12 14 -5.71 12.07 290 23.69 22.8 13.24 221 2880 
CL-C12 12 14 16 11 11.11 336 24.1 74.4 14.92 222 2920 
CL-C12 12 16 18 -2.02 10.03 311 23.65 69.1 13.67 250 3020 
SL-C13 13 0 2 25.9 7.88 284 19.99 18 7.77 148 2190 
SL-C13 13 2 3 -0.0027 8.94 294 20.03 16 7.13 177 2180 
SL-C13 13 3 4 10.1 7.68 303 20.26 8.98 6.75 142 2160 
SL-C13 13 4 5 8.08 9.28 317 20.93 16.7 7.23 164 2020 
SL-C13 13 5 6 1.61 6.1 259 19.54 12 6.33 167 2180 
SL-C13 13 6 7 -8.87 9.17 353 21.57 11 6.79 156 2150 
SL-C13 13 7 8 -14.5 5.67 283 20.48 10.4 7.39 155 2190 
SL-C13 13 8 9 2.08 6.77 326 21.95 -2.15 6.16 158 2100 
SL-C13 13 9 10 5.27 6.85 363 22.36 12.6 6.84 120 2130 
SL-C13 13 10 12 0.0086 6.04 293 21.12 9.14 7.43 156 2090 
SL-C13 13 12 14 -5.75 9.62 329 21.24 31 8.4 143 2250 
SL-C13 13 14 16 6.38 9.05 321 20.51 17.8 7.44 141 2180 
SL-C13 13 16 18 -9.44 8.61 285 20.86 30.9 8.16 159 2080 
SL-C13 13 18 20 12.4 9.18 321 20.96 37.5 8.96 156 2150 
SL-C13 13 20 22 15.4 10.06 330 21.76 19.1 7.22 133 2130 
SL-C13 13 22 24 -2.93 9.57 328 21.41 50.9 10.15 159 2160 
SL-C13 13 24 26 -2.71 9.87 243 19.82 45.7 9.88 150 2150 
SL-C13 13 26 28 -2.88 9.99 353 21.68 68.4 10.93 136 2150 
SL-C13 13 28 30 5.87 10 333 22.13 46.8 10.57 129 2130 
SL-C14 14 0 1 5.67 8.68 150 24.71 23.5 12.33 287 3630 
SL-C14 14 1 2 -19 10.93 457 31.14 18 15.3 228 3000 
SL-C14 14 2 3 -42.5 10.76 607 33.23 50.9 14.77 208 2860 
SL-C14 14 3 4 -11.1 10.22 482 34.74 36.8 15.57 235 2800 
SL-C14 14 4 5 8.17 9.63 562 36.64 52.5 14.6 196 2750 
 397 
SL-C14 14 5 6 11.4 8.94 469 34.87 55 13.59 225 2910 
SL-C14 14 6 7 1.62 11.09 379 24.73 32.6 12.97 201 3010 
SL-C14 14 7 8 -36.5 9.43 466 30.4 27.7 14.08 233 3070 
SL-C14 14 8 9 39 12.44 401 24.58 31.4 13.1 213 3040 
SL-C14 14 9 10 -11.9 11.51 375 24.79 37.6 12.91 212 2920 
SL-C14 14 10 12 8.03 11.39 441 25.55 20.2 12.27 219 2880 
SL-C14 14 12 14 -5.37 11.71 349 23.55 62.2 13.93 189 2850 
SL-C14 14 14 16 0.827 11.91 390 24.79 92.1 15.22 215 2880 
SL-C14 14 16 18 -6.7 10.48 288 21.43 58.8 14.15 264 3020 
SL-C14 14 18 20 0.875 11.24 263 22.64 59.8 14.51 211 2730 
SL-C14 14 20 22 -3.09 11.55 356 25.27 71.3 14.99 219 2910 
SL-C14 14 22 24 -5.7 11.07 389 24.84 114 16.65 202 3030 
SL-C14 14 24 26 14 10.95 422 25.27 165 17.94 219 2940 
SL-C14 14 26 28 -25.4 11.1 301 22.66 69.4 13.75 229 3130 
SL-C15 15 0 2 -30.1 10.86 490 33.65 34.5 14.7 215 2890 
SL-C15 15 2 3 -7.63 11.16 537 32.54 48.6 14.86 201 2930 
SL-C15 15 3 4 9.37 12.15 424 25.3 18.9 13.68 192 2790 
SL-C15 15 4 5 -19.6 10.84 483 26.89 13.8 13.02 223 2870 
SL-C15 15 5 6 -1.8 10.77 373 24.42 40.1 12.44 215 3010 
SL-C15 15 6 7 7.04 11.21 331 24.26 39 12.76 222 3000 
SL-C15 15 7 8 0 10.67 378 24.88 30.1 12.45 246 2910 
SL-C15 15 8 9 -4.24 11.39 374 25.03 13.9 12.57 225 2820 
SL-C15 15 9 10 -6.63 10.96 365 24.51 30.7 12.55 225 3140 
SL-C15 15 10 12 -1.54 10.49 322 23.66 24.1 11.85 215 2870 
SL-C15 15 12 14 7.66 11.25 232 21.5 17.1 12.81 253 2720 
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